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Editorials 


Adrenocorticosteroids and the Management of 


Infectious Diseases 


The discovery of the effect of adrenocorticosteroids in altering the manifesta- 
tions of many clinical disorders was, in common with many other important 
medical discoveries, a clinical observation without an adequate theoretical frame- 
work for predicting the observed effects. Much of the subsequent investigation 
of the action of adrenocorticosteroids has followed the same pragmatic pattern. 
In addition, increasing attention has been focused on mechanisms of action of 
these steroids, although a clear metabolic basis for understanding their action 
is still not available. 

In the study of the role of corticosteroids in the management of severe 
infections, pragmatic clinical observations have necessarily provided much of the 
available information. Unfortunately, most of these observations have not been 
controlled. The need for critical and carefully controlled investigadon of the 
role of corticosteroids in the management of infectious diseases is perhaps best 
displayed by citing the numerous important arguments supporting the use of 
corticosteroids in the management of severe infections and then by citing the 
equally cogent arguments opposing the use of such steroids in infectious diseases. 

Corticosteroids produce prompt and often dramatic symptomatic relief in 
severe infections. However, such symptomatic relief may occur pari passu with 
demonstrable and even fatal extension of the infection.’ Many studies have 
shown that resistance is generally depressed when corticosteroids are given to 
laboratory animals infected with any of a wide variety of bacteria, viruses, 
fungi, protozoa, and helminths. The basis for this uniform depression of 
resistance is not entirely clear. Corticosteroids diminish capillary permeability 
and, in sufficient dosage, decrease the inflammatory response to a variety of 
irritants. Corticosteroids also diminish antibody production and alter reticulo- 
endothelial function. Clinically there is also substantial evidence that resistance 
to infection is depressed while corticosteroids are being administered. In particular, 
staphylococcal infections, infections of the urinary tract, and tuberculosis have 
appeared in patients who were receiving corticosteroids. 

Antimicrobial drugs have overcome some of the disadvantageous effects of 
corticosteroids. Thus, increasing th. ‘ose of penicillin to a steroid-treated animal 
will overcome the reduced resistance \ ction that was brought about by the 
administration of corticosteroid. Penicillin, of course, is a relatively nontoxic 
drug; its dose may usually be increased with little added hazard to the patient. 
On the other hand, the dose of most antimicrobial agents can be increased but 
slightly over the amounts usually given without encountering prohibitive toxicity. 
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In addition, there is evidence that bacteriostatic drugs, such as chloramphenicol 
or the tetracyclines, are less effective in overcoming the adverse effects of cortico- 
steroids than are bactericidal drugs, such as penicillin.? 

The use of antimicrobial drugs to prevent the development of staphylococcal 
or Gram-negative rod infections has been notably unsuccessful.*° There is every 
reason to suppose that such drugs would be even less successful in preventing 
such infections in patients undergoing treatment with corticosteroids. 

In general, it may be suggested that in the balance between host defenses 
and microbial attack antimicrobial agents usually aid the host, whereas cortico- 
steroids often aid the parasite. If host resistance is great enough or if a suff- 
ciently large dose of an effective antimicrobial drug can be given, increased 
susceptibility to infection is not likely to be manifest. If, on the other hand, host 
resistance is marginal, microbial virulence great, or antimicrobial therapy limited 
in effectiveness, the net result of the administration of corticosteroids is likely 
to be diminished resistance to infection. The skill of the physician in recognizing 
and dealing with these variables undoubtedly plays a major role in determining 
the outcome in a situation in which the use of corticosteroids is being contemplated. 

Other bases for the use of corticosteroids in infectious diseases have been 
suggested. That corticosteroids will protect experimental animals against lethal 
doses of bacterial endotoxins is well documented, and it is conceivable that this 
“antiendotoxic” effect may be clinically useful.!| Unfortunately, the antiendotoxic 
effect of corticosteroids is demonstrable only when the corticosteroids are given 
before, with, or immediately after a lethal dose of endotoxin, As little as one 
hour’s delay between the administration of endotoxin and the subsequent ad- 
ministration of corticosteroids seriously impairs the effectiveness of the hormone. 
Furthermore, the protective effect of corticosteroids is demonstrable in rats, 
mice, and rabbits but does not occur in dogs or guinea pigs. Whether man will 
prove to be more like rats than like dogs in this connection is undecided. It is 
difficult to predict, from available clinical data, whether the antiendotoxic action 
of corticosteroids is useful. It is conceivable that infections in which endotoxins 
may play a role may be successfully managed by the use of corticosteroids for 
a day or two along with effective antimicrobial therapy.® 

Corticosteroids have been shown to augment the action of vasopressor agents 
such as epinephrine and arterenol. Further study of this action of corticosteroids 
may show it to be clinically useful in infectious diseases associated with peripheral 
vascular collapse."’* 

There is general agreement that corticosteroids are necessary in frank adrenal 
insufficiency. In adrenal insufficiency complicated by infection there is an optimal 
dose of corticosteroid that confers maximal protection against infection.’ Doses 
that are significantly greater than the optimal dose may reduce resistance to the 
same degree as does adrenal insufficiency itself. The means for determining this 
optimal dose on other than purely pragmatic clinical grounds are probably already 
at hand, but the problem has not yet been solved. Even if it were possible to 
determine accurately an optimal dose of steroid in adrenal insufficiency complicated 
by infection, it is possible that this information would be useful only in patients 
with Addison's disease. Although frank adrenal insufficiency is postulated to be 
present in many severe infections, studies of circulating corticosteroid levels 
indicate that such levels are usually elevated and almost never in the Addisonian 
ranges even in patients with vasomotor collaps* and severe sepsis.’ Clinical 
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studies of the effects of corticosteroids in meningococcic infections ana in various 
other severe infections have frequently failed to offer clear evidence of the value 
of steroids as adjuncts to therapy. In the studies of Lepper and Spies, for 
example, alternate patients with bacterial meningitis received hydrocortisone as 
an adjunct to antibacterial therapy. Complications occurred more frequently 
(although not significantly) among those patients receiving hydrocortisone when 
compared with controls. Cerebrospinal fluid findings returned to normal more 
slowly in s*teroid-treated patients than in controls. Other observations in large 
groups of patients with severe infections have not demonstrated a_ striking 
benefit from the use of corticosteroids, although in general these have not been 
closely controlled studies.“" In one carefully controlled and well-executed study, 
Wagner et al.'? showed that the concurrent administration of corticosteroid with 
penicillin to patients with pneumococcal pneumonia was not associated with major 
untoward consequences, although one patient who received corticosteroids de- 
veloped severe hypothermia for several days after the hormone had been ad- 
ministered. Since pneumococci are among the bacteria that are most susceptible 
to penicillin, there is every reason to suppose that the depressant effect of steroids 
on infection could be overcome easily by the administration of a sufficiently large 
dose of penicillin. The usual doses employed in current therapy are markedly in 
excess of the minimally effective doses of penicillin. Hence, it is not surprising 


that in pneumococcic pneumonias the concurrent administration of corticosteroids 
and penicillin did not seriously diminish the effectiveness of the antimicrobial 
drug. Whether the added comfort and early defervescence that was associated 


with the use of corticosteroids are sufficiently desirable to compensate for the 
occasional undesirable reaction to the use of corticosteroids can only be determined 
by extended trial. 

It is evident from this brief review that an unequivocal basis for the use of 
corticosteroids in infectious diseases cannot be derived from existing clinical or 
laboratory data. Extended and carefully controlled clinical observations are 
needed to determine the place, if any, of these potent therapeutic tools in the 
management of severe infections. Perhaps when this place is more clearly known 
it will be possible to attack the mechanisms involved. As is so often the case in 
biology and medicine, the uncovering of mechanisms of action may not occur 
until after an observation has been clearly made and soundly documented. 


Epwarp H. Kass, M.D. 
The Boston City Hospital 
818 Harrison Ave. 
Boston 18 
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Serum Magnesium in Renal Diseases 


WILLIAM O. SMITH, M.D., and JAMES F. HAMMARSTEN, M.D., Oklahoma City 


The certain 
symptoms in uremic patients remains a 
It is generally held that end- 
products of metabolism which accumulate 


pathologic physiology of 


mystery. 


in the body lead to depression of the central 
nervous system, manifested clinically by 
and These 
symptoms have been reported in patients 


drowsiness eventually coma. 
with renal disease who have been given large 
doses of magnesium sulfate,’ and a central 
nervous system depressant effect of mag- 
nesium has been utilized in certain clinical 
The 


literature on serum levels of magnesium in 


situations for a number of years. 
renal disease is confusing; some studies 
have shown decreased values, while others 
have shown markedly increased values.” 
Furthermore, studies of the relationship of 
the serum levels of nitrogenous materials, 
calcium, and potassium to serum magnesium 
are incomplete. 

It is the purpose of this paper to clarify 
the relationship of serum magnesium to 
various phases of renal disease and to other 
cations and nitrogenous end-products in pa- 
tients with renal disease. 


Material and Methods 


Four groups of persons were studied—normals, 
patients with renal disease without azotemia, pa- 
tients with renal disease and azotemia without 
central nervous system depression, and uremic 
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patients with central nervous system depression. 
The were 
blood nonprotein nitrogen (N. P. N.) was con- 
sistently above 45 mg. per 100 ml. The diagnosis 
of renal 


patients considered azotemic if the 


disease was made on the usual clinical 
grounds and by autopsy in approximately half of 
the patients. 

Thirty-two patients with chronic renal disease 
have been studied: 11 patients with glomerulone- 
phritis; 6, with nephrosclerosis; 9, with pyelone- 
phritis; 2, with hydronephrosis, and 1, each, with 
the milk-alkali syndrome, multiple myeloma, acute 
tubular necrosis, and unilateral aplasia. 

Serum magnesium, calcium, and potassium ; blood 
nonprotein nitrogen, and total protein determina- 
tions and electrocardiograms were done on the 
The 


termined by the 


patients. serum magnesium value was de- 
method for 
Clark- 


magnesium 


molybdivanadate 


phosphate,* and serum calcium, by the 


Collip method.*. The ionized serum 
value was calculated by the nomogram of Willis 
ionized 


and Sunderman,® and calcium, by the 


nomogram of McLean and Hastings. 


Results 


Healthy Adult Males.—Serum magnesium 
was determined on 40 healthy men. A mean 
value of 1.48+0.17 mEq. per liter was 
obtained (Table 1). The blood was drawn 
in a nonfasting state, as it has been shown 
that recent food intake does not alter serum 


TABLE 1.—Serum Magnesium * 


-N. Asympto- Sympto- 
Normal matic matic 
Total Mg 
Mg++ 
N 


P (total Mg) 
P (Mg**) 


1.48+0.17 
0.9640.17 
40 


1.33+0.36 
0.91+0.25 


1.680.35 
114+ 34 
2 


2.49+0.60 
1.79+0.48 


9 
<0.001 
<0.001 


<0.02 
<0.005 


> 0.05 
>0.30 


* All values are means and standard deviations. 
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magnesium. These serum magnesium values 
are lower than some reported in the litera- 
ture but agree generally with results of 
others using the same method. 
Patients Without -A 
serum magnesium value of 1.33+0.36 mEq. 


Azotemia.- mean 
per liter was found in this group of 11 pa- 
tients. Although this value is lower than 
that found in the normal group, there is not 
an acceptable statistical difference (P >0.05). 
It is worthy of note that three of these pa- 
tients, two with chronic glomerulonephritis 
and one with hydronephrosis, had extremely 
low values (0.85-1.00 mEq. per liter), and 
one of them showed symptoms of mag- 
nesium deficiency, i. e., athetoid tremor and 


confusion, similar to previously reported 


cases of symptomatic hypomagnesemia.** 
The mean N. P. N. value in this group was 
348 mg. per 100 ml. 

Patients with Azotemia but No Central 
Nervous System Depression The mean 
serum magnesium value of these 12 patients 
was 1.68+0.35 mEq. per liter. This is a 
small but statistically significant elevation as 
compared to the normals (P<0.02) and 
4.0 
3.8 
3.6 
3.4 
3.2 
3.0 
2.8 
2.6 
2.4 
2.2 
2.0 

1.8 
1.6 
1.4 
1.2 
1.0 
0.8 


SERUM MG. (meq/I ) 


compared to the patients with renal disease 
without azotemia (P<0.01). The difference 
in the means, however, is largely dependent 
on one patient, whose value was 2.45 mEq. 
per liter. The mean N, P. N. value in these 
patients was 9240 mg. per 100 ml. 
Uremia with Central Nervous System De- 
pression.—The nine patients who had uremia 
with somnolence and eventually coma had a 
mean serum magnesium value of 2.49+0.62 
mq. per liter, or almost twice the value of 
the normal group. All of these patients had 
abnormally high values. The v2!ues in these 
patients are also considerably higher than in 
the entire asymptomatic group (P<0.001) 
(Table 2). 


There is no predominance of 


TABLE 2.—Serum Magnesium 


Symptomatic All Others 


1.52+0,37 
1.02+0.25 


P 


<0.001 
<0.05 


Mg 
Mg** 


2.49+-0.60 
1.79+0.48 


any particular type of renal disease in regard 
to this hypermagnesemia. The mean N. P. N. 
value in this group was 176+75 mg. per 
100 ml. 


Individual serum mag- 
nesium values in normals 
and in patients with renal 
disease. 


NORMAL 
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Values of individual patients are shown 
graphically in the Figure. 

Relation of Serum Magnesium to N. P. N. 

There is a positive correlation between 
serum magnesium and blood nonprotein 
nitrogen (r= +0.69; P<0.01) (Table 3). 
Only two patients with a greatly elevated 
N. P. N. value were found to have a nor- 
mal serum magnesium value, and_ neither 
was symptomatic. Only one patient with a 
normal nonprotein nitrogen value had an 
abnormally high serum magnesium value, 
(>2 S. D. above the normal mean), and 
the actual value in this patient was only 
1.83 mEq. per liter. No patient with 
azotemia had an abnormally low serum 
magnesium value. 

Relation of Serum Magnesium to Serum 
Calcium.—The uremic patients showed a 
significantly lower serum calcium than the 
nonuremic group, 3.70.67 mEq. per liter 
and 4.7+0.20 mEq. per liter, respectively 
(P<0.02). There is a significant negative 
correlation of calcium and magnesium in ail 
patients (r= —0.48; P<0.05) and, more par- 
ticularly, in the uremic group (r= —0.61; 
P<0.05). This relationship will be further 
discussed. 

Relation of Serum Magnesium to Serum 
Potassium.—The patients with symptomatic 
uremia showed in general a higher serum 
potassium than the nonazotemic group, 
5.2+1.4 mEq. per liter and 4.30.78 mEq. 
per liter, respectively, but owing to the 
marked variation in both groups the figures 
become nonsignificant (P>0.20). However, 
a significant positive correlation between 
serum potassium and serum magnesium is 


TasLe 3.—Correlation of Serum Magnesium with 


N. P. N. and Other Electrolytes 
r 
Mg-N.P.N +0.69 <0.01 
Met+ -N.P +0.48 <0.01 
Mg -N. P. N.>45 +0.60 <0.01 
Mg - Ca <0.05 
Mg - Ca (N. P. N.>45) 0.61 <0.05 
Mgt+ - Cat** —).29 >0.05 
- Cat* (N. P. N.>45) 29 > 0.05 
Mg-K +0.67 <0.01 
Mg - K (N. P. N.>45) +0.70 <0.01 
Mg** - K +0.79 <0.01 
Mg** ~- K (N. P. N.> 45) +0.83 <0.01 
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noted in all patients (r= +0.67; P<0.01), 
which is not surpassed using the azotemic 


group alone (r= +0.70; P<0.01). 


Ionized Magnesium.—lonized magnesium 
was calculated for each magnesium determi- 
nation with use of the nomogram of Willis 
and Sunderman. 
+ 
in the azotemic patients, 
1.14+0.34 mEq. per liter, compared to 
0.96+0.17 mEq. per liter (P<0.005). The 
patients with symptomatic uremia again had 
much higher values, 1.79+0.48 mEq. per 
liter. 


A significant elevation of 
normal was 
asymptomatic 


above demonstrated 


The group of nonazotemic patients 
again showed a lower serum magnesium, 
not statistically significant, primarily due to 
two very low values. A positive correlation 
of Mg** and N. P.N. is noted (r= + 0.48; 
P<0.01), as is a positive correlation of 
Mg?** and potassium (r= +0.79; P<0.01). 
On the other hand, the negative correlation 
obtained for total calcium and magnesium 
is not manifested significantly in their 
ionized portions (r= —0.29; P>0.05) ; the 
relationship also loses significance in the 
azotemic group alone (r= —0.39; P>0.05). 
These findings suggest that the relationship 
between magnesium and calcium is partially 
dependent on protein-binding mechanisms. 
Electrocardiographic Findings.—Thirteen 
of the azotemic patients had an electrocardio- 
gram during the period of the magnesium 
studies. Five of these patients had one or 
more electrocardiographic signs of depres- 
sion of the conduction system. Four patients 
had a prolonged Q-T interval; two showed 
sinus bradycardia ; one showed a first-degree 
A-V block, and one showed auricular stand- 
still, Four of these five patients had very 
high serum magnesium levels; the group 
showed a serum value of 
2.45+0.76. One had an 


elevated serum potassium and a low serum 


magnesium 
patient also 
calcium value; the serum calcium at the time 
of the electrocardiogram is not known in 
three patients. Hypermagnesemia was the 
only electrolyte alteration in the other pa- 
tient. 
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Comment 


The previous reports in the literature are 
confusing in regard to the status of serum 
magnesium in patients with renal disease. 
Both high and low values have been re- 
ported. Our data appear to explain these 
discrepancies in part. The patients with 
renal disease without azotemia do not have 
elevated serum magnesium levels; indeed, 
the serum magnesium in an occasional such 
patient is very low, and symptoms of mag- 
nesium deficiency may result. Perhaps this 
is analogous to the so-called “potassium- 
losing-nephritis” and “sodium-losing neph- 
ritis” and could be called “magnesium-losing 
nephritis.” Such a conclusion 
drawn from the present study, however, 
since urine excretions were not determined. 


cannot be 


When azotemia ensues, the serum mag- 
nesium generally becomes elevated; when 
symptoms of uremia have developed, ex- 
tremely high values are found. 

Despite a vast body of investigative data, 
the cause of many of the symptoms of 
uremia are still unsolved. Administration 
of large doses of magnesium results in 
listlessness, depression, coma, and death in 
animals. The depressive effects of mag- 
nesium on the central nervous system of man 
are well known. Many years ago Hirsch- 
felder' postulated that excess magnesium 
can lead to coma in patients with renal 
disease who have been given therapeutic 
magnesium unwisely. Our data strongly 
support the concept that excess magnesium 
may play a role in the depression and coma 
of the uremic patient even without added 
magnesium administration. Current texts of 
medicine still advise the use of magnesium 
sulfate in certain clinical situations which 
are or may be associated with uremia ; mag- 
nesium sulfate is also advised as a purgative 
in cases of ingestion of certain toxic agents 
which may lead to acute renal failure. In 
view of the findings in the present study 
and a previous study showing diminished 
renal excretion of magnesium by the dis- 
eased kidney in advanced uremia,* we con- 
sider the use of magnesium sulfate in these 


8 


situations to be dangerous, and such practice 
should be discontinued. As suggested above, 
there may be a renal loss of magnesium at an 
earlier stage of the disease. If this is shown 
to be the case in an individual patient, mag- 
nesium administration would be warranted. 

Since it is the ionized portion of serum 
magnesium that exerts the physiologic ef- 
fects, Mg** was calculated for all of the 
patients. Comparison of these values in 
the various groups of patients with renal 
disease led to the same conclusions as with 
total magnesium. The accuracy of ionized 
magnesium obtained by the nomogram, how- 
ever, is subject to criticism when one is deal- 
ing with abnormal body states. Actual 
determinations of ultrafilterable magnesium 
would be more reliable. 

oth total magnesium and ionized mag- 
nesium correlate well with the blood non- 
protein nitrogen in our study, particularly 
in the azotemic patients. Martin, Mehl, and 
Wertman * did not find such a relationship. 
A positive correlation is also demonstrated 
The 


relationship of magnesium and calcium in 


between magnesium and potassium. 


this study is of considerable interest. Al- 
though a highly significant negative correla- 
tion exists between total calcium and total 
magnesium, the negative correlation between 
the ionized portions of these cations | fails 
to show statistical significance. A negative 
relationship between these cations has been 
noted in previous studies,® the significance 
of which is as yet unclear. In the present 
study the calcium changes could be explained 
en the basis of phosphorus retention; un- 
fortunately the study did not include serum 
phosphorus determinations, 

Finally, depression of cardiac conduction 
mechanisms as manifested by electrocardio- 


graphic changes were noted in several of 
the uremic patients who also had very high 
blood magnesium values. A depressive effect 
of magnesium sulfate on cardiac conduction 


has been reported by Szekely."° In our 
study, however, we cannot differentiate the 
role of magnesium from other electrolyte 
abnormalities, with the exception of one pa- 
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tient whose other electrolytes were known 
to be normal at the time of the electro- 
cardiogram. 


Summary and Conclusions 

Serum magnesium values have been de- 
termined on 40 healthy adults and 32 pa- 
tients with various types and stages of renal 
disease. 

Serum magnesium in the normal group 
was 1.48+0.17 mEq. per liter. 

Serum magnesium in the patients with 
renal disease was found to depend on the 
stage but not type of disease. The patients 
without azotemia occasionally had extremely 
low values, and one developed symptoms of 
magnesium deficiency. Azotemic patients, 
on the other hand, had elevated serum mag- 
nesium values. Patients with symptomatic 
uremia showed extremely high values. 

Serum magnesium correlated positively 
with blood nonprotein nitrogen and serum 
potassium, 


A significant negative correlation between 
total magnesium and calcium was observed, 
but the correlation became insignificant when 
the ionized portions of these cations were 
compared, 

Electrocardiograms revealed conduction 
defects in several patients with hypermag- 
nesemia, but in only one case was this known 
to be the only electrolyte abnormality. 

Hypermagnesemia may contribute to the 
somnolence and eventual coma of uremia. 
Magnesium administration is contraindicated 
in marked azotemia, 
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Nonspecific Granulomatous 


A Clinical Pathological Study 


Disease of the Stomach 


MOSHE B. GOLDGRABER, M.D.; JOSEPH B. KIRSNER, M.D., and HOWARD F. RASKIN, M.D., Chicago 


Introduction 


Chronic granulomatous inflammation ! is 
a process initiated usually by a group of 
harmful agents which bring into defensive 
activity a specialized cellular mechanism— 
the reticuloendothelial system. The 
lesion, a granuloma in typical cases, con- 


basic 


tains at the periphery concentric reticular 
fibers, while the center is occupied by epi- 
thelioid cells, with or without giant cells. 
Such granulomata have been found in a 
variety of infections, such as tuberculosis,” 
syphilis,* and cat-scratch fever.4 Similar 
granulomata have been noted in sarcoido- 


5.6 in chronic ulcerative colitis, and in 


sis, 
regional enteritis, diseases currently con- 
sidered nonspecific, in view of lack of 
knowledge of their etiology. Granulomata 
are found in berylliosis,’ in silicosis,* and in 
other conditions when foreign bodies have 
some into intimate contact with living tis- 
sue. Granulomata have been observed also 
as part of a local tissue response in hyper- 
sensitivity reactions produced in the experi- 
mental animal with antigens.” 
The number of instances of granulomatous 


specific 


disease of the stomach reported in the lit- 
erature is small. It 
therefore, to 


seemed of interest, 


record four cases observed 


by us in the last three years. 


Report of Cases 


Case 1.—A 26-year-old white man admitted to 
the hospital in April, 1954, stated that he had noted 
a burning sensation in the upper abdomen after 
drinking beer. Moderately sharp fleeting pain 
developed subsequently, usually occurring between 
meals. The leukocyte counts on several occasions 
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ranged from 15,000 to 20,000. X-ray studies else- 
where revealed only large folds in the stomach 
He experienced a mild hematemesis the night prior 
to admission, shortly aftér taking one tablet of 
acetylsalicylic acid. No personal history cf allergy 
was elicited; his sister was known to have had 
hay fever for many years. At physical examination 
there was a small area of tenderness to the left 
of the midline, half-way between the xyphoid and 
the umbilicus. There was no hydrochloric acid 
in the stomach, despite the injection of histamine 
The were consistently 4+ positive to 
benzidine. Leukocytes totaled 15,000, with 2% 
eosinophils. The total plasma proteins were 6.1 
gm. %, with 3.0 gm. % globulin. The Kahn 
test was negative; tuberculin tests were repeatedly 
negative. 

X-rays revealed a disturbed mucosal pattern 
throughout the stomach. Gastroscopy demonstrated 
a small ulceration on the greater curvature, beyond 
the angulus, and a diffuse hypertrophic gastritis. 
Smears from gastric washings yielded giant. cells 
(Fig. 1). At operation, the stomach was normal 
on palpation. Histological examination of an en- 
larged lymph node along the greater curvature, 
on frozen section, gastrotomy 
folds; a small firm 


stools 


was normal. 
revealed large redundant 
whitish area was present on the posterior wall, 
healing gastric ulcer. A disk of 
tissue, including the lesion, was excised from the 


suggesting a 


mucosa only. Frozen sections revealed hypertrophic 
gastritis. Permanent sections demonstrated a small 
subacute ulcer of the antrum in the form of a 
The 
of the polyp contained an artery, partly hyalinized 
and surrounded by an infiltrate of lymphocytes, 
plasma cells, and eosinophils. The 
was heavily infiltrated by eosinophils, lymphocytes, 
and plasma cells. 
cells and with pale noncrystalline inclusions were 
noted in the mucosa at various levels (Fig. 2). 
The postoperative course was uneventful. The 
patient had not taken aluminum hydroxide or other 
medication preoperatively. He has remained well 


broad-based granulation tissue polyp. base 


mucosa also 


Granulomata containing giant 


during the three subsequent years. 

Case 2.—An 
history of anorexia and weight loss of one year’s 
Later, epigastric pain 


18-year-old white youth gave a 


duration. developed, un- 


; 
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{ 
Fig. 1 (Case 1).— 
Giant cell recovered from 
gastric washings. Re- 
duced about 10% from 
mag. X 300. 
related to meals. There also was _ periumbilical 


pain, with rumbling and gurgling, of one week's 
duration. There was no family or personal history 
of allergy. There were no significant physical 
findings. Gastric secretory studies revealed 21 
clinical units of hydrochloric acid in the basal 
secretion and up to 107 clinical units after stimula- 
tion with betazole hydrochloride (Histalog). The 
laboratory findings were as follows: hemoglobin, 
13.8 gm. %; leukocytes, 9200, with 3% eosino- 
phils; Kahn test, negative; total protein, 5.7 gm. 
%, with 3.3 gm. albumin and 2.4 gm. globulin. 
X-rays indicated gastric retention and obstruction 
at the pyloric canal, without evidence of an ulcer 
crater. At gastroscopy, only edema of the posterior 
was Smears 
sediment of gastric washings revealed giant cells 
(Fig. 3). “Blind” biopsy specimens obtained from 


wall noticed. prepared from the 


Goldaraber et al. 
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the gastric antrum by a gastric biopsy apparatus 
At operation, the 
gastric antrum and the duodenum appeared normal 
on palpation. There seemed to be a hypertrophied 
band of muscle around the pylorus, 2 cm. wide 
and 0.5 cm. thick. Vagotomy and pyloroplasty 


indicated only normal mucosa. 


were performed. Biopsy specimens obtained from 
the antral mucosa and the muscle at the pylorus, 
inflam- 
matory-cell infiltrations, granulomata with giant 
cells (Fig. 4), and accumulations of small lympho- 
cytes veins (Fig. 5). The 
patient was discharged on the 10th postoperative 
day, but the same evening he experienced severe 
abdominal cramping pain without nausea or yomit- 
ing. The abdomen was tympanitic, and there 
was extreme tenderness on the left side of the 
pelvic floor at rectal examination. 


on microscopical examination, disclosed 


submucosal 


around 


The abdomen 
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became rigid and tender throughout, and a second 
operation became necessary. Purulent fluid was 
present in the abdominal cavity. There was a 
purulent exudate on the ileocecal area, and the 
cecum appeared thickened and rubbery in 
sistency. The appeared normal. An 
ileotransverse colostomy was performed. An en- 


con- 
appendix 


larged lymph node from the mesentery, on micro- 


scopical examination, 
with giant cells (Fig. 6). The patient had an 
uneventful postoperative course and was discharged 
two weeks after the operation. He was readmitted 
a month later because of homologous serum jaun- 
dice related to blood transfusions received six 
weeks earlier. The patient recovered promptly, and 
presently is well, taking a bland diet, more than a 
year after operation. 


12 


demonstrated granulomata 


Fig. 2 (Case 
Chronic antral gastritis 
Granuloma_ with giant 
cells. Reduced about 10% 
from mag. X 210 


1).- 


Case 3.—A 56-year-old Negro man, in March, 
1952, complained of gnawing epigastric pain re- 
lieved by food intake of two years’ duration. He 
had a long history of hay fever and asthma. At 
physical the blood pressure was 
190/116 and the liver was palpable. X-rays of 
the esophagus, stomach, and duodenum were inter- 
preted as Gastric secretory study re- 
vealed normal amounts of hydrochloric acid in 
the basal secretion. 

The patient returned in April, 1956, complaining 
of typical hunger pains. His physician had pre- 
scribed an ulcer diet, with relief of symptoms 
temporarily. There was no weight loss. Physical 
examination was noncontributory. Laboratory find- 
ings were as follows: hemoglobin, 13.4 gm. %; 
leukocytes, 6800, with 9% eosinophils; Kahn and 


examination 


normal. 
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(Case 2). 


Giant cell recovered from 


Fig. 3 


gastric washings, Reduced 
about 5% from 


« 300 


mag. 


. 


Wassermann reactions, negative; urinalysis, nor- 
mal; feces, negative for occult blood; total protein, 
5.4 gm. %, with 3.1 gm. albumin and 2.3 gm. 
globulin. There was no hydrochloric acid in the 
basal secretion and up to 61 clinical units after 
stimulation with betazole hydrochloride. X-ray 
examination demonstrated a large ulcer crater at 
the lesser curvature of the The ulcer 
was not visualized at gastroscopy. Gastric cytologic 
studies were negative for malignant cells. The 
patient was given an ulcer diet and phenobarbital, 
belladonna, and antacids and improved sympto- 
matically. Repeat x-rays indicated some diminution 
in the ulcer crater. Gastroscopy, performed with 
the patient in right lateral position, demonstrated 
a well-defined round ulcer, 1 cm. in diameter, with 
a white exudate in the base. The tuberculin test 
was negative; the blood calcium was normal. 
There was no cystic osteopathy of the metacarpal 


stomach. 
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The patient improved symptomatically, 
but the ulcer roentgenologically seemed to increase 
in size. The patient then underwent a subtotal 
gastrectomy. The surgical specimen contained a 
typical benign gastric ulcer, 1.5 cm. deep. Micro- 
scopical examination demonstrated a peptic ulcer 
(Fig. 7). The adjacent mucosa was involved in a 
severe acute and chronic gastritis (Fig. 8). There 
were scattered granulomata, with giant cells at 
different levels in the mucosa. The gastric mucosa 
at a distance from the ulcer presented a normal 
glandular pattern, but at the base of the glandular 
portion of the mucosa there were scattered granulo- 
mata with giant cells (Fig. 9). There was a 
striking eosinophilia surrounding the base of the 
crater. The patient failed to return for skin biopsy 
after a Kveim test had been performed. 

Case 4.—A 66-year-old white man, when ad- 
mitted in August, 1957, complained of postprandial 


bones. 


13 


| “7. 
jas 
a 


bloating and distention for the preceding eight 


months and weight loss. Studies elsewhere, in- 


cluding x-rays of the chest and upper and lower 
gastrointestinal tract, were normal. Polyps removed 
contained a noninvasive Grade 1 
The rate, 
originally 35 mm. (Westergren), increased to 115 


at proctoscopy 


adenocarcinoma. blood sedimentation 


mm. The patient then was referred for further 
clinical investigation. The family history was non- 
contributory except for allergy in a son, who 
would develop “hives” when in contact with wool. 
At physical examination there were scattered rales 
at the both 


normal there 


bases of lungs; the heart was of 


size ; were occasional premature 


hemo- 
erythrocytes, 4,090,000; leuko- 


beats. Laboratory findings were as follows: 
globin, 13 gm. %; 


cytes, 12,500, with 5% eosinophils; plasma proteins, 


5.6 gm. %, with 2.7 gm. albumin and 2.9 gm. 
globulin; feces, negative for occult blood. Secretory 
studies revealed achlorhydria in the basal secre- 
tion and up to 16 clinical units of hydrochloric 


acid after stimulation with betazole hydrochloride. 
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Fig. 4 (Case 2).— 
Granulomata with giant 
cells in gastric submucosa. 
Reduced about 10% from 
mag. 200. 


X-rays of the upper gastrointestinal tract demon- 
strated polypoid masses in the fundic region of the 
Chest 10 20 
field. At 
gastroscopy large folds were seen along the greater 


stomach. x-rays revealed an oval 


mm. lesion in the right lower lung 


curvature; in the fundic region hemispherical 


nodularities were observed; one, at the gastro- 


esophageal junction, was covered with whitish 


exudate. Smears from gastric washings revealed 
10). Subse- 


quently, a gastroscopic biopsy specimen was secured 


the presence of giant cells (Fig. 


from the nodular area and demonstrated infiltra- 


tion of round cells in the lamina propria, with 


many eosinophils; there was intestinal metaplasia 


of glands (Fig. 11). Repeat chest x-ray revealed 


an increase in size of the oval lesion. Cytological 
studies of the sputum did not reveal malignant 


cells, and smears were negative for acid-fast 


bacilli. Liver biopsy demonstrated a moderate 


amount of eosinophils. The histology of the bone 


marrow Was normal. 
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infiltrates 


Perivascular 


Reduced 


around venules. 
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from mag. 
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about 
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(Case 


Granuloma with giant cell 


Fig. 


in mesenteric lymph node 
Reduced about 35% 


mag. * 290. 


from 
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¥ 


about 


40% from mag. X 50. 


ase 3).— 
1 typical peptic 


(C 


Reduced 


Fig. 
Edge of 
layers. 


adjacent 
Re 


ase 
inflammation. 
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Gastric mucosa 
granulomata 
about 


1g 


Fi 
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GRANULOMATOUS DISEASE OF STOMACH 


Fig. 9 (Case 3). 

Gastric mucosa at a dis- 

. tance from the ulcer. 
Normal glandular pattern, 
but in the lower part of 
the mucosa granulomata 
and giant cells can be 
seen (arrows). Reduced 
about 40% from mag. * 
50. 


Fig. 10 (Case 4).— 
multinucleated giant 
cell recovered from gas- 
tric washings. Reduced 
about 10% from mag. 
385. 
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At operation, a hemispherical mass, the size of 
a grapefruit, was present in fundic area of the 
stomach, extending and apparently invading the 
diaphragm and the retroperitoneal space. Enlarged 
nodes were palpated along the 


rubbery lymph 


aorta. Frozen sections revealed an abundance of 
Necrotic material was aspirated from 


A biopsy specimen from the stomach in 


eosinophils. 
the mass. 

the involved area revealed typical findings of an 
eosinophilic granuloma, with multinucleated cells 
(Fig. 12). 


and thickened sclerotic vessels 


Comment 


Case 2 resembles the patients with gran- 
inflammation of the stomach 


al.1617 


ulomatous 


described by Richman et and by 


4).— 


speci- 


( Case 
biopsy 


Fig. 12 
Operative 
men. Tissue composed of 
fibroblasts, occasional 
multinucleated giant cells 
(arrow). Note hyaline 
deposits (a) and a scle- 
rosed arteriole (b). Re- 
duced about 40% from 
mag. X 70. 


Fig. 11 (Case 4)— 
Gastroscopic biopsy. In- 
testinal metaplasia of 
fundic glands and mainly 
eosinophilic infiltrate in 
the lamina propria. Re- 
duced about 40% from 
mag. X 325. 


Zeifer'* and classified as related to re- 
gional enteritis. The basic process of this 
disease is chronic inflammatory involve- 
ment of the distal 8 in. of the smal! bowel, 
characterized by mucosal ulceration and in- 
filtration, submucosal edema with dilation 
of lymphatics, and the formation of ab- 


Homans and Hass *” 


scesses and fistulae. 
objected to the definition of this disease as 
a separate pathological entity; this was the 
attitude of Sneierson and Ryan?! almost 
a decade later, and this seems to be the 
recent opinion of Crohn and Janowitz.** 
Through the years, instances of involve- 
ment of the other portions of the gastro- 
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intestinal tract have been described.?*:** No 
single etiological factor has been elicited 
despite intensive search.*4 The etiological 
included bacteria,?>-*7 
viruses,?* blocking of lymphatics,?" sarcoid- 

39.31 trauma,®*3 foreign 
bodies,*? and psychosomatic difficulties.** 


possibilities have 


Osis, 
Granulomata with giant cells have been 


described in regional enteritis by 
19,20,30,35,39,40-43 


many 
though interpre- 
tations of their significance vary greatly. 
Crohn et al.’ did not consider them an 
essential feature in the histopathology of 
regional enteritis and later related them 
to Lycopodium spores, to talcum dust from 
surgical gloves, or to food particles caught 
in ulcerated pockets.** Hadfield consid- 
ered the lymphoid reticular hyperplasia the 
primary process in this disease. He found 
granulomata with giant cells in 13 of 20 
cases; in 2 additional instances they could 
be observed in the regional lymph nodes. 
Warren and Sommers **” ascribed granu- 


observers, 


lomata to irritation of the intestine by 
lipoid material. Owens *' found only occa- 
sional giant cells in the granulation tissue 
of mucosal ulcers and was more impressed 
with the neuromuscular hyperplasia in the 
studied material. considered 
the occasional giant cells a “completely 
nonspecific secondary reaction.” Rappaport 
et al.“ related the ileal ulceration to follic- 
ular hyperplasia, granuloma formation, and 
edema. Bargen * considered the entire pri- 


Schepers 


mary process of regional enteritis, includ- 
ing formation of tubercles, such “that to 
entertain the idea of an allergic cause does 
not appear unreasonable.” Finally, Rowe ** 
regarded granuloma formation with giant 
cells as evidence of the allergic nature of 
regional enteritis. Whatever the etiologic 
and pathogenetic factors involved in_re- 
gional enteritis, the presence of ileal dis- 
ease justifies the inclusion of Case 2 in this 
clinical syndrome. 

Case 4 is that of an eosinophilic granu- 
lomata of the stomach. First described as 
a clinical syndrome in the lungs by Loffler,** 
in 1932, eosinophilic granuloma now en- 
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compases a wide range of conditions, from 
transient asymptomatic lung infiltrates to 
severe manifestations of periarteritis no- 
dosa with involvement of the lungs. The 
pulmonary changes may persist for longer 
periods of time, creating a subgroup of 
prolonged or chronic pulmonary eo- 
sinophilia. The histopathologic — findings 
were described 47 as those of serous exu- 
dation in the alveoli, with prevalence of 
eosinophils in the exudate and presence of 
lymphocytes, plasma cells, and giant cells. 
In more chronic cases there is thickening 
of the interstitial tissue and heavy infiltra- 
tion of lymphocytes, plasma cells, and 
eosinophils. Loffler’s syndrome has been pro- 
duced by several investigators in the 
experimental animal by active and passive 
sensitization to a variety of antigens. Von 
Meyenburg ** probably was the first to 
recognize the possibility of eosinophilic 
granuloma in other locations in the body 
outside the lungs. Kaijser™ first reported 
an instance of eosinophilic granuloma of 
the stomach in 1937. Many instances of 
eosinophilic granuloma of the stomach have 
been noted subsequently ***'; some were 
described under the designation of inflam- 
matory fibroid polyps of the stomach.**-** 
The gross findings in the reported instance 
were thickening of the gastric wall,®®! 
protrusion the mucosal surface,” 
polypoid and ulcerated le- 


over 


Giant cells were found in some 


of these cases.%*! The eosinophilic granu- 


loma of the stomach was related to allergy 
on clinical grounds by most authors.°*57.60.61 


There was no allergic background in fewer 
instances.**.**.6 Tn the present group there 
were in the biopsy specimens hyaline de- 
posits, multinucleated 
cells, and abundant eosinophils; these fea- 
considered by Churg and 


Strauss ** to be a tissue expression of a 


sclerotic arterioles, 


tures are 
local hypersensitive state. 

Cases 1 and 3 are more difficult to in- 
terpret. In the absence of a known etiol- 
ogy, it seems safe to base the diagnostic 
considerations on an analysis of the histo- 
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In both cases there 


pathological features. 
was marked eosinophilic infiltration and 
granulomata with giant cells. While blood 
eosinophilia of 5% or more is regarded as 
of no diagnostic value,® tissue eosinophils 
are considered closely related to allergy and 
anaphylaxis.** Antigen itself does not pro- 
duce blood eosinophilia; injection of anti- 
gen in sensitized animals raises the number 
of eosinophils and would have a role in 
the production of antibody against an in- 
jected antigen.** Perivascular collections of 
eosinophils were observed in the colon of 
rabbits when a specific antigen was injected 
locally in a sensitized animal.® Tissue eo- 
sinophilia, therefore, should suggest a pos- 
sible hypersensitive state in the tissues 
What is the of 
observed in 


significance 
when 


involved. 
granulomata tissues 
symptoms of systemic disease are absent 
and local etiological factors are not ap- 
parent? 

Granulomata with or without giant 
cells have been described in a variety of 
infections, such as tuberculosis, syphilis, 
leprosy, brucellosis, infectious mononu- 
cleosis, cat-scratch fever, actinomycosis, and 
histoplasmosis.*° In the majority of these 
disorders a hyperimmune mechanism has 
been described and utilized for diagnostic 
purposes. Giant cells closely resembling 
those found in the present four cases have 


been described in Hodgkin’s disease *! and 


in subcutaneous granulomas after trauma 


with penetration of siliceous material *; 
they occur in periarteritis nodosa with in- 
volvement of the lungs ** and in the gastro 
intestinal tract in cases of acute vasculitis.” 
They have been found in association with 
lipid crystals deposited in the lungs.7® Ac- 
cording to Hirsch,*® oleic and stearic acids, 
neutralized with calcium oxide, provoke a 
fibroblastic proliferation; but when they are 
neutralized with barium or strontium there 
is a marked reaction with 
giant cells. The ease with 


epithelioid and 
which granulo- 
mata and giant cells are reproducible in al- 
lergic states in the experimental animal is 
amazing.*:!° Abrikossoff considers granu- 
lomata with giant cells an expression of an 
hyperergic state. Granulomata in areas 
draining malignant tumors also are ascribed 
to sensitization of local tissue by break 
There- 
the 
should 
a_hy- 
perimmune mechanism. There is very little 


down products of these tumors.*§ 
fore, the presence of granulomata in 
absence of obvious etiology probably 
suggest the possible presence of 


to support an allergic mechanism in Case 
1, and though in Case 3 blood eosinophilia 
and a history of asthmatic attacks are sug- 
gestive of an allergic mechanism, there is 
no conclusive evidence. Such evidence will 
be obtained when the presence of anti- 
bodies to a known antigen can be demon- 
Until then 
the allergic theory of the lesions described 


strated in the involved tissue. 


will remain an attractive hypothesis only. 


\ oy Fig. 13—Giant cells 
| washings. A, case of 
> . ulcerative colitis. Reduced 

. a, 560. case of ulcerative 

» >. ‘wid teritis. Reduced about 
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It is of interest that in three of the four 
cases giant cells were recovered from gas- 
tric washings. Giant cells in gastric wash- 
ings have been reported once ™ in the past 
in a patient with lymphogranuloma of the 
stomach, In our laboratory giant cells have 
not been found in hundreds of gastric wash- 
ings performed for a variety of clinical in- 
dications. Cytological studies of recognized 
value in the diagnosis of gastric carci- 
noma and gastric lymphoma,** on the 
basis of the present four cases, appear help- 
ful also in the diagnosis of granulomatous 
disease of the stomach. Giant cells have 


been obtained in the past two years 
in the colonic washings from three patients; 
in two instances the diagnosis was ulcerative 
colitis; in one instance, regional enteritis, 
both granulomatous diseases ** of unknown 
etiology (Fig. 13). have not 


been found in many colonic washings per- 


Giant cells 


formed for various clinical reasons. 


Summary 


Granulomatous inflammation been 


found in a variety of apparently unrelated 


conditions, including infections, Hodgkin’s 
disease, sarcoidosis, malignant tumors, reac- 
tions to minerals and lipids, and the hy- 
perergic state in the experimental animal. 
Four cases of granulomatous disease of the 
stomach are reported; one is classified as 
part of regional enteritis; another, as part 
of the eosinophilic granuloma syndrome, 
and two remained of an undetermined na- 
ture. The histopathological features en- 
countered, namely, tissue eosinophilia and 
granuloma formation, seem to suggest an 
allergic state in both cases. Cytologic stud- 
ies have been helpful in obtaining diagnostic 
cells in three of the four cases. 

Dr. Walter L. Palmer gave permission to de- 
scribe Case 4. This patient died subsequently from 
hemorrhage. At autopsy a 
“blastomatous” process was found in which large 
hyperchromatic cells, eosinophiles and necrosis pre- 
dominated, 


a profuse gastric 


of Chicago, Department of 


(37). 


The University 
Medicine, 950 E. 59th St. 
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Hypoglycemic Agent 


The current medical literature contains 
many reports of studies with oral hypogly- 
cemic agents.’* These substances thus far 
have been sulfonylurea derivatives with 
blood-sugar-lowering ability in certain types 
Within the last year studies 
were started with a new group of com- 
pounds classified as formamidinyliminoure- 
as. These drugs are biguanides, not to 


of diabetes. 


be confused with the diguanidines, which 
Synthalin (guanidine-deca-methy- 
lene-guanidine) (Fig. 1). They also have 
no structural relationship to either carbuta- 


include 


mide or tolbutamide and have no sulfonyl 
their formulae. Ungar et al.4 
recently reported that one of these agents, 
phenethylformamidinyliminourea hydrochlo- 


radical in 


ride, was effective orally in both normal 
and alloxandiabetic animals. He also re- 
ported® the uptake of glucose by a rat 
diaphragm preparation. Williams® re- 
ported a hypoglycemic effect in animals, 
and Nielsen et al.? stated that this hypogly- 
cemic effect was observed in depancreatized 
first demonstrated 
successful hypoglycemic effects in clinical 


animals. Pomeranze § 


trials with patients. 

This present report is a clinical evaluation 
of the effectiveness of N!-8-pkenethyl-form- 
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Clinical Trials with DBI, a New Nonsulfonylurea Oral 


LEO P. KRALL, M.D., and RAFAEL CAMERINI-DAVALOS, M.D., Boston 


(DBI) PHENETHYL-FORMAMIDINYLIMINOUREA HCI 
(CH,), NH-CNH-NH- CNH-NH, 


A BIGUANIDE derived from formamidine 


GUANIDINE-DECA-METHYLENE-GUANIDINE 


(SYNTHALIN) 
A DIGUANIDINE 


Figure 1 


amidinyliminourea hydrochloride, referred 
to hereafter as DBI. The object of this 
study was to observe the blood-sugar- 
lowering effect of this preparation, to de- 
termine side-effects or evidence of toxicity, 
and to evaluate effective dosage. Blood 
sugar lowering was the primary object of 
this study, with “control” as a by-product 
observed secondary to the main objective. 


Materials and Methods 


One hundred twenty-one diabetic patients were 
observed for periods varying from one day to six 
months. They were hospitalized, maintained with 
a constant weighed diet, and observed individually 
by three physicians. Patients previously receiving 
insulin had DBI substituted for the insulin. Newly 
discovered diabetic patients were treated with DBI 
immediately after the diagnosis had been estab- 
lished. fasting 
venous blood sugar determinations and capillary 
blood sugar tests repeated at intervals throughout 
the day. The Somogyi-Nelson* method was used. 
Benedict urine sugar tests were done four times 
daily, as well as an estimation of sugar in the 24- 
hour collection of urine. Each patient had a com- 
plete blood cell count and differential determination, 
as well as a complete urinalysis. Most of the 
patients had _ liver-function studies, 
sulfobromophthalein (Bromsulphalein), 
turbidity and flocculation, alkaline phosphatase, 
cephalin flocculation, and blood bilirubin tests prior 


Laboratory studies consisted of 


including 
thymol 
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Age, Yr. Patients, No. Juvenile Diabetics 


Included, No. 
10-19 
20-29 
30-39 
40-49 
50-59 
60-69 
70-79 
80-90 


* Average age in this study is 50.25 yr. 


to this study, and all those continuing with DBI 
had the studies at intervals thereafter. 

Although a total of 121 patients received DBI 
during this study, only 104 received the prepara- 
tion long enough to warrant an opinion regarding 
hypoglycemic effect. Patients in this group varied 
in age from 10 to 80 years and were distributed 
in every age group between. Twenty-one of these 
were juvenile diabetics whose onset of disease was 
18 years of age or less. The average age in this 
study was 50.25 years (Table 1). The range of 
duration of their diabetes was from 1 to 35 years 
(Table 2). The average duration was 9.9 years. 

Previous Insulin Doses —Twenty-two of the one 
hundred four persons adequately studied had never 
received insulin. Including these 22, the average 
insulin dose was 26 units daily. The average insulin 
dose was 33 units if only those with previous 
insulin included. The range of 
daily insulin was from 0 to 136 units. 


were previous 

This was not a selected group, and no screening 
response test was attempted. Some of these patients 
had infections or surgical problems, and a wide 
range of age groups including severe and “brittle” 
juvenile diabetics were included. 


criteria for “blood- 


sugar-lowering effect” were established. 


Criteria.—The following 


1. All patients were given a constant diabetic diet 
prior to and during the evaluation period as well 
as afterward. 

Three types of patients were evaluated: 

(a) Those with no previous insulin had to show 
a consistent drop of at least 25% in average 
blood sugar levels with DBI therapy; 


Taste 3.—Criteria for Control 


Degree of Control 
Good * Fair * Poor 
Fasting 110 130 
ihr. p. ec. 150 180 All 
2 hr. p. c. ; 130 150 others 
3 hr. p. ¢._- 110 130 


5 gm. 
or less 


Urine sugar in 24 hr.__ 2gm. 
or less 


* Blood sugar, mg/100 ec. 


26 


TABLE 2.—Duration of Diabetes in This Study 
Group * 


*atients, No. Juvenile Diabetics 


Included, No. 
41 6 
16 3 
5 


22 
10 4 
2 

1 


Average is 9.9 yr.; range is 1-35 yr. 


(b) those previously maintained with insulin 
who were able to replace their insulin with 
DBI had to maintain blood sugar levels as 
well or better than with insulin; 

(c) those who were unable to fully replace their 

DBI had to maintain their 

normoglycemic status with an insulin dose 

less than 50% of their previous dose in 

combination with the DBI. 


insulin with 


Proof of diabetes must be established in each 

case. 

(a) Either 
demonstrated prior to the trial period, or 


diabetic blood sugar levels were 
(b) a return to elevated blood sugar levels took 
place when a placebo was substituted for 

the DBI in spite of a constant diet. 
Although hypoglycemia was the primary effect 
sought, the criteria for control established by 
Camerini-Davalos and Marble” (Table 3) were 


used to determine the incidental degree of con- 


) 
trol established during the observation period. 


Results 


According to the above criteria, each 
patient was classified as follows: Class 1, 
demonstrable blood-sugar-lowering effect; 
Class 2, effective but discontinued because 
of side-effects, or Class 3, ineffective. The 
results are shown in Table 4, with an ade- 
quate blood-sugar lowering effect in 86% 
of those 
blood-sugar-lowering 


studied. Cases demonstrating 


typical effect are 


shown in Figures 2 and 3. 
Taste 4.—Results in 104 Patients * 


Blood-Sugar Lowering Effect 
Adequate 
Effective but discontinued because of 
side-effects 
Failure 


* Blood-sugar-lowering effect in 90 (86%). 
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1.—Age of Patients in This Study * 
Age, Yr. 
5-9 
10-14 
15-19 
20-24 
25-29 
30-34 3 
104 104 
3. 
> 
Ze 
J 
No. % 
71 
19 
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Fig. 2 (Case 34).—A 53-year-old patient with 
diabetes duration of eight years. A typical response, 
showing blood sugar lowered by DBI after substitu- 
tion for insulin. The blood sugar level becomes 
elevated as a placebo is substituted for DBI. The 
diabetic diet is constant throughout. 


Although blood sugar lowering was the 
primary goal, 46 could be classified as 
“good” control, 20 as “fair,” and 22 as 
“poor,” with use of the criteria of Table 
3. Those who remained stabilized after 
treatment with DBI for four days or longer 
were so classified. There were 8&8 in this 
group. 

There was a high incidence of side- 
effects, although these appear more annoy- 
ing than severe. There were no side-effects 
in 79 of the patients (65%), while 42 
(35%) had side-effects. Practically all the 
side-effects were related to the gastro- 
intestinal system and the incidence was as 
follows: nausea, 34; vomiting, 21; diarrhea, 
9; headache, 5, and vertigo, 3. In most of 
the patients these effects were not severe 
and the drug was not discontinued, as a 
smaller dose nearly always ameliorated the 
situation. Sixty-five patients had a battery 
of liver-function studies, which have since 
been repeated at intervals. There has been 
no observed liver-function change after five 
months. There also has been no observed 
change in the white blood cell count, dif- 


Krall—Camerini-Davalos 


ferential smear, or hemoglobin value and 
no evidence of toxicity to date. The maxi- 
mum daily dose of DBI ranged from 50 
to 450 mg. in divided doses, with an average 
oi 200 mg. a day. The maintenance dose 
average was 150 mg. daily, with a range 
from 25 to 400 mg. daily in divided doses. 
At the present time, 60 patients continue 
taking DBI. Only six of these are taking 
supplemental insulin. 

Of the 14 failures, the drug was ap- 
parently ineffective in 5, although it is 
possible that larger doses might have been 
more effective. Six of the “failures” were 
unable to take desired dosages because of 
severe side-effects, and three of the “‘fail- 
ures” probably received an insufficient dose 
by our present standards. The reasons for 
discontinuing the drug in 44 cases are 
shown in Table 5. To date those who con- 
tinue taking DBI after the initial study 
period have been taking the preparation for 
a period of 1 to 6 months, with an average 
of 3.6 months. Where patients have tol- 
erated the drug, they have usually felt well 
physically, have little or no glycosuria, and 
are maintaining their weight and normal 
activities. 

Juveniles—Because oral hypoglycemic 
agents have been generally ineffective in 
juvenile diabetes, it is interesting to observe 
the effects of DBI on the 21 juveniles in 
this series. The results were as follows: 
observable blood-sugar-lowering ef fect, 
eight; blood sugar lowered but severe side- 
effects with discontinuance of the drug, 
eight; :neffective, four; insufficiently studied, 
one. Therefore, 16 out of 21 showed a 
blood-sugar-lowering effect. One of these 


TaBLe 5.—Reasons for Discontinuing Drug in 
Forty-Four Cases 


No 
Given trial only_- 6 
Lived too far away- 5 
Side-effects___ 17 
Not effective or insufficient dose 8 
Uncooperative patient_____- 6 
No evidence D. M.____- 1 
Change to new drug___- 1 

44 
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cases (Fig. 4) is a 13-year-old girl with 
an onset of diabetes three months prior to 
this test and who has taken the oral prepa- 
ration and a restricted diet without insulin 
for four at this During 
periods of placebo substitution her blood 
sugar levels become elevated. She is feeling 


months time. 


well, has maintained her proper weight, and 
is essentially without glycosuria. A severer 
case is the 34-year-old diabetic with juvenile 
onset of disease (Fig. 5) who has diabetes 
of 21 years’ at 

satisfactorily maintained with DBI plus a 


duration and is present 
fraction of her previous insulin dose. The 
important fact is that she is now free of 
her previous severe insulin reactions and 
severe glycemic lability, is feeling well, and 
is working actively. The “control” in the 
juveniles is “good” in 4 (3 of these without 


28 


insulin on DBI alone); “fair,”’ 3; “poor,” 
10 (1 of these with DBI alone); “incon- 
clusive,” 4. During the trial study period 
46 juveniles were treated with DBI and 
insulin and 5 with DBI alone. Six are still 
taking DBI. Four of these are taking insulin 
plus DBI, and two others are taking DBI 
alone. These patients are obviously being 
watched very carefully. The DBI was dis- 
continued in the other juvenile cases because 
of the following reasons: lived too far away, 
five; severe side-effects, five; uncooperative, 
one; for test only, one. 


Comment 


Any evaluation of hypoglycemic agents 
must be approached with wariness. It is 
easy to be misled between the Scylla of 
spontaneous diabetic remissions and the 
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Fig. 4 (Case 48).—A 13-year-old patient, height 
60% in. and weight 95 Ib., with diabetes duration 
of 3 months, showing successful lowering of blood 
sugar with DBI and diet and subsequent elevation 
of glycemic levels with placebo and diet. 


Charybdis of an effective restricted diet. 
Therefore, these patients were observed 
while taking a restricted diabetic type of 
diet prior to treatment with DBI, were 
studied during periods of therapy with diet 
alone, or had placebos substituted for the 
biguanide while the patient was taking a 
restricted diet. Because of these precautions 
there is evidence that DBI has a_blood- 
sugar-lowering effect in this series. Doses 
must be individualized and seem to depend 
on the severity and duration of the diabetes. 
Time and careful study will determine 
whether or not these substances have any 
toxic effect. The main problem at present 
is the incidence of side-effects, which ap- 
pear to have no permanent effect and dis- 
appear when the dose is either discontinued 
or lowered. These 
lated to the gastrointestinal tract and ap- 
pear in this sequence: (1) anorexia, (2) 
nausea, (3) vomiting, (4) diarrhea, (5) 
dizziness and headache. 


are almost entirely re- 


The anorexia is 
the earliest sign, and, if the dose is either 
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Fig. 5 (Case 76).—A 34-year-old patient with 
diabetes duration of 22 years. Long-duration 
juvenile-onset diabetes with stabilization of brittle 
diabetes by DBI, diet, and greatly reduced insulin 
dosage. 


discontinued or lowered, this effect dis- 
appears. The nausea and vomiting can be 
distressing, and in severe cases the medica- 
tion must be stopped, with the patient re- 
turning to insulin. The diarrhea has been 
inconsequential, since symptomatic meas- 
ures stop the diarrhea or it ceases spon- 
taneously with a lowered dose of medication. 
The dizziness and headache have appeared 
usually after vomiting and may be sec- 
ondary to the severe gastrointestinal upset. 
It is thought that this acute gastrointestinal 
distress is due either to local irritation of 
the gastrointestinal tract or to some other 
sensitivity manifestation, but this has not 
yet been proven. The number of side-effects 
has been cut down by giving the DBI pills 
precisely in the middle of the meal instead 
of before meals. Likewise, minor measures, 
such as antacids, have cut down the number 
of side-effects. The blood sugar lowering 
might have been even more striking if it 
were possible for more patients to tolerate 
the preparation. We feel that a plotting of 
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ALL HAVE 
S00 EFFECTS Fig. 6—A diagramatic 
scheme showing the limi- 
tations of the present 
Have j===== DBI preparation. As the 
400 are 75% daily dose in milligrams 
is increased, the percent- 
age of effectiveness in- 
50% creases, but the severity 


the effectiveness of DBI as _ projected 
against side-effects roughly approximates an 
inverted pyramid (Fig. 6). As a larger dose 
is administered, the blood-sugar-lowering 
effect is greater in a larger percentage of 
patients, but, as this maximal 
reached, the number of side-effects is pro- 
portionately greater. Future improvements 
in technique of administration, improve- 
ments within the preparation itself, or 
possibly an effective and less irritating ana- 
log may increase the efficiency of the drug 
by many times. The mechanism of action 
is not known at this time. Certainly further 
intensive studies must clarify these points. 


dose is 


It is our impression at this time that 
infections, surgical intervention, and at 
least on one occasion early acidosis did 
nothing to impair the effectiveness of this 
drug when it was tolerated. Obviously these 
impressions might be modified by a larger 
series of patients, but the most important 
single limiting factor at this time appears 
to be the ability of the patient to tolerate 
the drug. 


Summary 


N!-8 - phenethyl - formamidinyliminourea 
hydrochloride (DBI) is a new nonsulfonyl- 
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creases. 


25% 


ft 


ADEQUATE HYPOGLYCEMIC EFFECT 


urea compound with blood-sugar-lowering 
ability when given to patients with a re- 
stricted diet. The mechanism of action is 
not definitely known. 

One hundred twenty-one patients were 
given DBI, with side-effects affecting the 
gastrointestinal tract in about one-third of 
these patients. 

One hundred four patients were observed 
sufficiently to indicate that 90 (86%) 
showed demonstrable blood-sugar-lowering 
effect (according to the criteria listed), al- 
though 19 (18%) were discontinued from 
the series because of side-effects. 

Although the primary object of the study 
was blood sugar lowering, “good” or “fair” 
control was achieved in 66 of the 88 evalu- 
ated in this manner (criteria in Table 3). 

Sixty patients are still maintained with 
DBI. Only six of these take supplemental 
insulin, and these take less than 50% of 
their previous daily dose. 

Frequent liver-function, blood, and other 
studies have shown no evidence of toxicity 
to date. 

There was an observable blood-sugar- 
lowering effect in every age group tested 
and in every type of patient, including 
juvenile diabetics, in this series, 
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This is a new preparation, still under 
investigation, effective in milligram doses, 
which in spite of annoying side-effects may 
have therapeutic usefulness in the future, 
providing that no toxic effects will be found. 


Joslin Clinic, 15 Joslin Rd. (15). 
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The Clinical and Histologic Spectrum 


of Pyelonephritis 


GEORGE E. SCHREINER, M.D., Washington, D. C. 


Few competent clinicians would overlook 
the classical picture of pyelonephritis as an 
Chills, 


malaise, and costovertebral-angle tenderness 


acute infectious disease. fever, 
provoke a well-conditioned diagnostic re- 
flex. Paradoxically, however, pyelonephritis 
continues to be a major “surprise diagnosis” 
at the autopsy table or under the microscope 
which is thoughtfully trained on biopsy 
material or freshly collected urinary speci- 
mens.' Surveys have shown that less than 
one in five cases of pyelonephritis is diag- 
nosed before death. No figure can be of- 
fered for the number of patients with 
pyelonephritis in whom the diagnosis was 
made too late for effective therapy. I believe 
this situation obtains not only because of the 
prolonged and insidious nature of the disease 
process but also of its protean clinical mani- 
festations.* Pyelonephritis is, in fact, one 
of our great imitators. The present study 
will present a brief classification of pyeio- 
nephritis, a review of known etiologic and 
bacteriologic factors, a description of the 
histologic spectrum of the lesion produced 
in the kidney which has been gathered 
largely from living patients by means of 
renal biopsy, and, perhaps most important 
of all, a survey of the clinical spectrum of 
pyelonephritis as revealed by the concrete 
forms which the disease has demonstrated 
in cases of my own experience. 
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Classification of Pyelonephritis 

We have learned from the excellent exam- 
ple of cardiology that progress in the field 
of medicine follows largely on the heels of 
the ability to diagnose accurately and to 
classify the disease processes. For this rea- 
son, we decry the use of vague or erroneous 
terms in describing infections in the kidney. 
Perhaps the commonest error has been fre- 
quent use of the diagnostic term pyelitis, 
which, if used correctly, should be limited 
to an inflammatory process confined to the 
epithelium of the renal pelvis. Pathologic 
studies * have consistently shown that this 
lesion must be an exceedingly transient 
one. Focal inflammatory reaction in the 
renal parenchyma is present almost invar- 
iably when the epithelium of the renal pelvis 
has been invaded by bacteria. This term 
has actually done extensive harm to both 
doctor and patient. By its implication of a 
superficial infection, it promotes a sense of 
security which is unwarranted in the initial 
phase of any case of pyelonephritis. 

The following is a simple classification 
of pyelonephritis which will enable the 
physician to portray accurately the disease 
process by a simple diagnostic phrase. 

1. Acute, chronic, healed 

2. Atrophic or nonatrophic 

3. Uni- or bilateral 

4. Primary or secondary 

5. Urogenous or hematogenous 
Note that pyelonephritis is divided first 
into three stages: acute, chronic, and healed. 
Secondly, it is classified as to its effect on 
the kidney as atrophic or nonatrophic, de- 
pending on whether the size of one or both 
kidneys has been altered with the scarring 
process. Third, the disease may be uni- 
or bilateral, a fact not always easy to 
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ascertain. Fourthly, pyelonephritis is classi- 
fied as primary if no known etiologic con- 
dition is present to explain its genesis or 
secondary if it occurs following one of the 
known causes of pyelonephritis. Obviously, 
as knowledge is increased, more cases trans- 
fer from primary to secondary variety. 
Lastly, pyelonephritis is classified according 
to its seeming route of entry as urogenous 
(ascending) or hematogenous in origin. 
With increasing use of antibiotics, pyelo- 
nephritis in many hospitals has approached 
respiratory disease as the most important 
infectious disease, and recently, in several 
hospitals, including our own, it has exceeded 
the incidence of respiratory infection. Cer- 
tainly there must be some unknown funda- 
mental facts concerning bacterial invasion 
of tissue and local tissue resistance to ac- 
count for the prevalence of pyelonephritis. 
Scars of this disease have been reported in 
as high as 20% of the hospital population 
randomly sampled at autopsy. Many ex- 
planations have been offered, including the 
fact that transient bacteremias are a known 


fact of everyday life and that the kidney, 
with its 20% share of cardiac output, in- 
volving glomerular capillaries with large sur- 
face areas and slow blood flow, which occurs 
in its double capillary bed, is in an excellent 
mechanical position to be exposed to even 
transient bacteremias. 


Sesides such specu- 
there are a number of 
factors which are known to predispose to 
pyelonephritis, and I have arranged the 
following list of the known etiologic factors 
in secondary pyelonephritis : 

1. Instrumentation 


lations however, 


2. Altered nephron architecture (intrarenal ob- 
struction) 
3. Extrarenal obstruction 
4. Pregnancy 
5. Diabetes 
6. Calculus or nephrocalcinosis 
. Congenital anomaly 
. Trauma 
9. Hypogammaglobulinemia 
10. Properdin deficiency 
11. Defective general resistance 
12. Foci of infection—a source of bacteremia 
In seeking the basis of hematogenous 


pyelonephritis before the days of antibiotics, 
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older clinicians were considerably more alert 
than their modern-day counterparts in con- 
sidering chronic or smoldering foci of in- 
fection. I have found a need to reemphasize 
this old tenet. A remarkable number of 
patients have been encountered with an 
apparent relationship between the kidney 
infection and that of some other area of 
the body. Many patients with childhood 
pyelonephritis give a history of recurrent 
smoldering sinusitis or chronic cryptic ton- 
sillitis. I have nine patients with chronic 
draining otitis media and chronic pyelo- 
nephritis, several of them with the same or- 
ganism in both places. For this reason | 
have prepared in Figure 1 some of the 
likely sites of foci of infection which should 
be sought after in the proper diagnostic 
work-up in the patient with pyelonephritis. 
One looks for sinusitis, otitis, tonsillitis, 
pyoderma, or recurrent furunculosis; signs 
of subacute endocarditis or septicemia; 
osteomyelitis; bronchietasis; lung abscess or 
bowel infection or dysfunction; diverticuli- 
tis; appendicitis; prostatitis; recurrent 
cystitis; vaginitis, or chronic cervicits. Of- 
ten, even with the best-designed antibiotic 
therapy, it is impossible to make therapeutic 
impression on a case of pyelonephritis with- 


PYELONEPHRITIS 
HEMATOGENOUS 
SINUSITIS 


OTITIS 


ENDOCARDITIS 
SEPTICEMIA 
| 
BRONCHIECTASIS 

LUNG ABSCESS 


BOWEL INFECTION OR 
OYSFUNCTION 


DIVERTICULITIS 
APPENDICITIS —__ 


PROSTATITIS 
RECURRENT CYSTITIS 


VAGINITIS 
CERVICITIS 


Fig. 1—These foci of infection are occasionally 
associated with smouldering infections of the 
kidney, presumably by hematogenous spread. 
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out simultaneous treatment of the other 


foci of infection. 


Bacteriologic Basis of Pyelonephritis 

Most etiologic studies of clinical pyelo- 
nephritis have been based on linking the 
disease to specific bacterial organisms which 
may be cultured from the urine of an in- 
fected patient. However, both the validity 
and the interpretation of the urine-culture 
technique itself have been open to con- 
siderable dispute and question. The main 
problems have been the growing of fastid- 
ious organisms, the normal bacterial popu- 
lation in the male and female urethra, 
precultural treatment with antibiotics, arti- 
factual contamination of cultures in the 
bacteriologic laboratory or in the taking of 


samples, and the interpretation of sparse . 


growths. The more recent developments in 
technique which have helped te minimize 
the problem of false-positive urine cultures 
have been the use of midstream clean-catch 


specimens in preference to catheterized 


urine; improved bacteriologic techniques, 
such as the use of pour-plate colony-counting 
techniques as emphasized by Kass°® and 
Sanford,® and the routine use of the Gram- 
stain smear as an adjunct in the interpre- 


tation of urine cultures. Bacteriologic 


experience in the Georgetown renal clinic, 


where the major diagnosis is chronic 


TaBLe 1.—Bacterial Flora in Patients at the 
Georgetown Renal Clinic for an 
Eighteen-Month Period 


Cultures taken, No.. 
Cultures positive, No.__.._. 
Cultures positive, % 
Cultures, 1 organism, 
Cultures, 2 organisms, %__-- 
Cultures, 3 organisms, % 


Patients from whom cultures taken, No. 


Positive 
Cultures, 
Organism Encountered in Urine Cultures 
1. (a2) Staphylococcus pyogenes, coagulase- 
negative 
(b) Staphylococcus pyrogenes, coagulase- 
positive 
(c Nonhemolytic Staphylococcus 
. Escherichia coli 
3. Aerobacter aerogenes 
. Bacillus proteus 
5. a-, B-, y-Streptococcus 
Pseudomonas 
. Streptococcus faecalis 
. Colon intermed., paracolon, Bacillus subtilis, 
Bacterium mycoides, diphtheroids, yeast 


pyelonephritis, is summarized for an 18- 
month period in the Table. 

There has been no clinical disease asso- 
ciated with infection of the kidney by vir- 
This has 
always piqued my curiosity because of the 
use of renal-cell tissue cultures for viral 
multiplication and the recent emergence of 


uses, except for yellow fever. 


multiple new respiratory viral infections. 
Perhaps the recent demonstration of mumps 
virus in the urine * is the herald of a new 
era of viral nephritides. 


Histologic Spectrum of Pyelonephritis 


Introduction of the percutaneous method 
of renal biopsy not only has made possible 
the definite diagnosis of asymptomatic py- 
elonephritis without positive urine findings 
but also has uncovered a number of cases 
of totally unsuspected pyelonephritis ac- 
countable for seemingly unrelated diseases, 
such as toxemia of pregnancy or hyperten- 
sion. Renal biopsy has also made possible 
the study of early phases of the disease in 
nonfatal forms.* Successive biopsies over a 
period of time have also helped in under- 
standing the progression of the histologic 
lesion of pyelonephritis, and these observa- 
tions applied to biopsy and autopsy material 
enable the development of a composite pic- 


ture of the histologic changes in the kidney 


produced by pyelonephritis. For purposes 
of description, they can be divided into seven 
major forms, although, from a dynamic 
viewpoint, | should prefer to consider them 
as blending into a_ continuous histologic 
spectrum : 

1. The simplest and earliest lesion is a 
focal inflammatory reaction involving in- 
filtration 


cytes in three major sites: (@) randomly 


with polymorphonuclear leuko- 
distributed areas of the cortical interstitial 
tissue in cases of hematogenous origin, (}) 
the periglomerular 


lymphatics, the origin of which is unknown 


cellular reaction in 
but may imply a lymphogenous route, and 
(c) cellular reaction with edema beneath 
the epithelium of the papillae. 
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Fig. 2.—Renal biopsy 
specimen from 
with 

pyelonephritis. 
leukocytic infiltrate, 
thickened artery, dilated 
tubules, and colloid cast. 


a young 
chronic 
Note the 


woman 


An inflammatory reaction here may pro- 
duce sudden rapid impairment of renal 
function. One duct of Bellini probably 
drains more than 5000 nephrons. It is easy 
to see why a small abscess or edema in this 
area may occlude a portion of the papilla 
or the collecting ducts and may produce a 
functional impairment far in excess of that 
encountered in much larger lesions in the 
cortex. I believe that progressive lesions in 
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this area produce a papillitis with oliguria 
and may, on advancement of the lesion, 
produce the typical findings of necrotizing 
papillitis. 

Figure 2 shows a cellular collection, thick- 
ened blood vessel, dilated tubules, and col- 


loid casts as seen in the renal biopsy 


specimen of a woman with chronic pyelo- 
nephritis. 


Fig. }3.—Postmortem 


section showing severe 
necrotizing papillitis from 
a_ patient 


followed 


anuria 
retrograde 
pyelography. 


whose 
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Figure 3 shows severe papillitis in a 
patient whose anuria developed following 
retrograde pyelography in the presence of a 
small stone and acute infection. 

2. Frank abscess formation is the logical 
progression of focal inflammatory lesions 
which are not contained by tissue defenses or 
adequate therapy. Here there is necrosis of 
renal parenchymal tissue, with possible rup- 
ture and destruction of involved tubules and 
eruption of the leukocytic filtrate into the 
tubular lumina. This is probably the source 
of intermittent pyuria in the early stages of 
acute pyelonephritis or acute exacerbation of 
a chronic process. 

3. Diffuse interstitial infiltration with leu- 
kocytes is a variant which probably signifies 
rapidity of bacterial invasion, unusual patho- 
genicity of the organism, or failure of a 
tissue-localizing mechanism. Histologically, 
it is usually marked by widespread and mas- 
sive cellular reaction, with some invclvement 
of blood vessels. Small or confluent hemor- 
rhages and engorged blood vessels are part 
of the histologic picture. Except for the 
distribution, the histology is similar to that 
seen in papillitis, as illustrated in Figure 3. 

4. Periglomerular fibrosis progressing 
from slight thickening of the parietal layer 
of Bowman’s capsule to marked periglomer- 


ular cuffing and ultimate glomerular sclerosis 
and hyalinization. This lesion probably ac- 
counts for the slow loss of renal function, 
which may extend over a period of years 
in chronic pyelonephritis and can only be 
detected by discrete renal functional tests, 
such as measurement of the rate of glomer- 
ular filtration or tubular secretion. Figure 
4 shows early periglomerular fibrosis, in- 
terstitial fibrosis, and edema in a patient 
with chronic pyelonephritis and malignant 
hypertension. 


5. Radial scars are a chronic fibrocytic 
reaction which seems to follow the common 
distribution of round-cell infiltrate that runs 
in a broad band from the medulla to the 
cortex. Focal cellular infiltrates may occur 
along these sinews of fibrosis. It is possible 


that contraction of these scars is responsi- 
ble for the lobulated appearance of the 
chronic atrophic pyelonephritic kidney. In 
certain types of disease, it is common to 
see calcium in the form of oxalate crystals 
laid down within this scar-tissue matrix. 
The exact factors which predispose to this 
calcification are unknown. Figure 5 shows 
the renal biopsy in a patient with Aero- 
bacter aerogenes pyelonephritis complicating 
a crush syndrome. There is cellular reaction 


in the cortex, one sclerosed glomerulus, in- 


4.—Renal 
specimen demonstrates 
early periglomerular fib- 
rosis, interstitial edema, 
and fibrosis in a patient 
who later died of malig- 
nant hypertension. 


Fig. biopsy 
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Fig. 5.—Renal biopsy 
specimen from a young 
man with A. aerogenes 
pyelonephritis complicat- 
ing the recovery phase 
of a crush syndrome. The 
patient recovered after 
six hemodialyses and 
more than a month of 
oliguria. Note the cellular 
infiltrate above, the scle- 
rosed glomerulus below, 
the interstitial fibrosis, 
and the calcium oxalate 
crystals on the left. 


terstitial fibrosis, and a deposition of calcium 
oxalate crystals on the left. Many such 
crystals were scattered through the scarred 
areas of this kidney. Bacteremia and pyuria 
were present at the time of biopsy. 

6. Interstitial fibrocytic reaction is a hall- 
mark of chronic pyelonephritis. There is a 
marked increase in the normally small 
amount of interstitial tisue and separation 
of tubules by edema and fibrocytes (Fig. 
4). With progression, there is atrophy and 
dilatation of the few surviving nephrons, 
with the ultimate development of the classi- 
cal “thyroid kidney.” 

7. Nephrosclerosis is a common accom- 
paniment of pyelonephritis even in young 
children. It begins with medial thickening 
and intimal proliferation, with narrowing 
of the smaller arterioles (Fig. 2). Thickened 
small collateral vessels appear more prom- 
inent as the nephrosclerosis progresses. This 
is commonest in the involved area but is 
often present in contiguous areas of the 
renal parenchyma, When a biopsy specimen 
or section does not include the area of 
cellular infiltration, the vascular lesions may 
be the only clue to the diagnosis. The value 
of this clue diminishes in the presence of 
hypertension, diabetes, or age, since this 
lesion cannot be distinguished from the 
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nephrosclerosis secondary to essential hy- 
pertension. In the pyelonephritic kidney, 
nephrosclerosis occurs in the absence of 
systemic hypertension and may be seen in 
even very young children. 


The Clinical Spectrum of Pyelonephritis 

Our concept of pyelonephritis as the great 
imitator has stemmed from the recognition 
of a wide variety of presenting clinical 
syndromes in patients with pyelonephritis. 
In many of these patients, proper diagnosis 
was not entertained in the early stages and 
in some cases was not even considered in 


TABLE 2.—The Clinical and Histologic Spectrum 
of Pyelonephritis 


Asymptomatic (masked pyelonephritis) 

Healed 

Pyelonephritis with labile or intermittent bvperteision 

Pyeloneyhritis with congestive heart failure 

— with accelerated or malignant hyperten- 

sion 

Pyelonephritis presenting as encephalopathy 

Pyelonephritis as “‘toxemia”’ of pregnancy 

Pyelonephritis as necrotizing papillitis and oliguria 

Right pyelonephritis mimicking appendicitis 

10. Pyelonephritis with subcortical abscess and localized 
peritonitis 

ll. Pyelonephritis with metastatic infection 

12. Pyelonephritis with leukemoid reaction 

13. Urea-splitting pyelonephritis with nephrolithiasis 

14. Pyelonephritis with nephrocalcinosis 

15. Pyelonephritis with secondary hyperparathyroidism 

16. Pyelonephritis with salt-losing syndrome or other tubular 
dysfunction 

17. Pyelonephritis with amyloid disease 

18. Pyelonephritis as gross hematuria 

19. Pyelonephritis with ureteritis or periureteral fibrosis 

20. Pyelonephritis with gastrointestinal syndrome 

21. Pyelonephritis with part or all of the uremic syndrome 
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the differential diagnosis. It therefore seems 
worth while to list the clinical presenting 
syndromes which may be seen with pyelo- 
nephritis (Table 2). 

Asymptomatic pyelonephritis probably 
accounts for a substantial fraction of those 
cases whose scars are later recognized at 
autopsy in the absence of any clinical his- 
tory. I feel this is the most important 
category because of its insidious nature. The 
diagnoses in most of these cases have been 
made by routine examination of the urine or 
by renal biopsy. Healed pyelonephritis can 
be inferred in a patient who has had an 
acute bout of focal pyelonephritis followed 
by many years of completely normal urine. 
More often it is a surgical or autopsy diag- 
nosis recognized by the presence of de- 
pressed U-shaped scars on the renal cortex, 
the base of which often contain pigmented 
scar tissue. 

Pyelonephritis with prolonged labile hy- 
pertension is most often confused with 
essential hypertension. Pyelonephritis of 
either the healed or the low-grade smolder- 
ing type may produce prolonged hyperten- 
sion with remission and exacerbation bearing 
a possible relationship to the activity of the 
infection. When during an 
exacerbation without adequate renal studies, 
such patients are frequently exposed to 


seen acute 


unnecessary procedures, such as sympathec- 
tomy. Pyelonephritis should be particularly 
suspected in those patients whose onset of 
hypertension is before the age of 25 or 
after the age of 50. Congestive failure has 
been the presenting syndrome of a number 
of patients with pyelonephritis and is most 
often on the basis of an intervening hyper- 
tension. However, when seen in relatively 
neglected patient material, both the active 


signs of pyelonephritis and the hypertension 


may have subsided before or with the onset 
of congestive heart failure and pyelonephri- 
tis is then unsuspected in the etiology of the 
heart disease. The relationship of pyelo- 
nephritis to severe or malignant types of 
hypertension has been appreciated since the 
monographs of Longcope *"” and Weiss and 
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Parker. However, it is still common tor a 
physician to focus on the papilledema and 
forget its renal origin. Encephalopathy has 
been the presenting syndrome in several 
patients in my experience, particularly in 
children. Severe headaches, psychotic be- 
havior, and convulsions may occur with 
rapidity in the presence of a rising diastolic 
pressure in patients with acute exacerbation 
of pyelonephritis. This occurs in both uni- 
lateral and bilateral disease. 

Pyelonephritis closely mimics both the 
classical and the atypical features of pre- 
eclampsia and may be responsible for hy- 
pertension, albuminuria, and accumulation 
of edema in the first, third 
trimester of pregnancy or in the postpartum 
period. Peters originally pointed out the 
surprisingly large percentage of patients 
with the diagnosis of preeclampsia who have 


second, or 


in fact had pyelonephritis.1t In recent years 
pyelonephritis has been recognized as an 
increasingly prominent basis for so-called 
toxemia of pregnancy.’? It should be par- 
ticularly considered when proteinuria, py- 
uria, or hypertension persist more than seven 
days after delivery. What portion of such 
cases should be classified as real mimicry 
and what represent “triggering” of pre- 
eclampsia by infection has not yet been 
properly defined. Perhaps the most dramatic 
and violent presenting syndrome with pyelo- 
nephritis is that produced by necrotizing 
papillitis and anuria. It should be suspected 
where total anuria has suddenly developed 
without any other known etiology, in dia- 
betic patients, or in patients subjected to 
the 
I have seen two fatal cases of 
where 


instrumentation in presence of acute 
infection. 
necrotizing papillitis retrograde 
pyelography was done in the presence of 
an acute infection. 

Right-sided pyelonephritis with fever, 
chills, leukocytosis, and localized pain can 
easily be confused with acute appendicitis. 
With small infarctions in the kidney, the 
pain is often referred to the lower abdomen. 
It can easily be confused with an acute 
abdomen. Such patients have often been 
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subjected to unnecessary diagnostic proce- 
dures or even surgery while urinary find- 
ings were overlooked. It should be noted, 
of course, that an inflamed retrocecal appen- 
dix adherent to a ureter can both simulate 
and cause a unilateral pyelonephritis and 
should always be considered in right-sided 
unilateral disease. Small cortical abscesses 
on the ventral aspect of the kidney may in- 
volve the overlying peritoneum in the in- 
flammatory reaction and produce all the 
signs and symptoms of a localized perito- 
nitis. This does not necessarily imply rup- 
ture of the abscess through the peritoneum, 
although this later sequence may occur. 
Such cases are easily confused with diver- 
ticulitis or other intra-abdominal lesions. 

I have encountered a number of patients 
who presented with various features of 
metastatic infection to other organs. These, 
because of their greater accessibility, have 
been treated as the primary disease process. 
The commonest sites of metastatic infection 
of pyelonephritis are the lungs, producing 
multiple small lung abscesses; skin, produc- 
ing randomly appearing pustules or pyo- 
derma; liver, and the brain, producing the 
classical symptoms of brain abscess. Several 
children with Staphylococcus pyelonephritis 
have shown development of sties or miliary 
abscesses, particularly in the distribution of 
the upper half of the body. Metastatic pan- 
ophthalmitis from pyelonephritis re- 
cently been reported.'* Pyelonephritis may 
with a 
resembling leukemia. One patient entered 
with a white blood cell count of 17,000, 
which rose to 150,000. This is particularly 
true when miliary abscesses are present in 
the kidney or when metastatic infection is 
present in other organs. 


also present leukomoid reaction, 


Pyelonephritis with a urea-splitting or- 
ganism may produce a persistently alkaline 


urine and conditions favorable for stone 


formation. As has been seen, the deposition 
of calcium oxalate crystals may occur in 
scar tissue of pyelonephritic kidneys, and 
this has been assigned as a basis for nephro- 
calcinosis in children in the absence of the 


Schreiner 


particular tubular syndromes known to pro- 
duce nephrocalcinosis, such as renal hyper- 
chloremic acidosis. The reverse relationship 
is, of course, always present, and patients 
with nephrocalcinosis almost invariably have 
an associated pyelonephritis. Prolonged 
renal failure on the basis of chronic obstruc- 
tive pyelonephritis may as a result of con- 
tinued hyperphosphotemia and hypocalcemia 
stimulate a parathyroid hyperplasia and 
of a 
few 
have 
usually been in young persons who were 
able to sustain a long period of renal failure, 
for example, patients with congenital pos- 
terior urethral valves, secondary cystitis, 
bladder distention, hydronephrosis and pye- 
lonephritis with a prolonged uremic course. 


develop the bony changes suggestive 
secondary hyperparathyroidism. The 
cases we have seen of this syndrome 


Pyelonephritis with extensive tubular 
damage may result in the inability to con- 
serve sodium. Since many such patients 
will begin with a hypertensive course and 
are unwisely given low-salt diets, the clin- 
ical salt-loss syndrome will often result 
from the conspiracy of continued renal salt 
loss with a low dietary intake. Pyelonephri- 
tis in this series of nephrotic patients has 
been recognized with increasing frequency, 
and apparently bacterial invasion of the 
kidney is a common accompaniment in all 
stages of nephrotic syndrome, particularly 
where obstruction to flow has been devel- 
oped as a result of scar tissue in chronic 
glomerulonephritis. While pyelonephritis is 
not recognized as a cause of a nephrotic 
syndrome, coexistence of the two diseases 
can often I have been 
particularly interested in the relationship 
between pyelonephritis and several cases 
of amyloid nephrosis. Two patients with 
extensive amyloid nephrosis and distribu- 
tion in sites ordinarily ascribed to pri- 
mary amyloid disease, with the exception of 
the kidney, have had pyelonephritis as the 
only possible focus of infection. It is diffi- 
cult to ascertain whether the pyelonephritis 


cause confusion. 


in these cases is secondary to the amyloid 
disease or whether it may act as the smol- 
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dering septic infection which has _ been 
accepted as one of the etiologies of amyloi- 
dosis. 

Gross hematuria may be produced by 
infection eroding from a calyx into the 
papilla, where there is an inflammatory 
reaction with hyperemia, or where erosion 
actually involves blood vessels of significant 
size and may present as gross hematuria. 
When accompanied by small cystic defects 
in the kidney, the disease can easily be 
confused with tumors of the kidney, such 
Pyelonephritis — with 
in- 


hypernephroma. 
obstruction, 


as 
either ureteritis, 
farction may often present with severe pain 
which is referred to the dermatomes of 
origin of innervation of the kidney. Surface 
distribution of these dermatomes is in the 
lower abdomen below the level of the um- 
bilicus. When this is accompanied by nau- 
secondary 


or renal 


sea, bowel irregularities, and 
anemia, it may be confused with a gastro- 
intestinal syndrome. In 
this series, patients with gastroenterological 
diagnoses had complete subsidence of their 
treatment of their 


several cases in 


symptomatology on 
pyelonephritis. 

Of course, one of the commonest present- 
ing syndromes is occasioned simply by the 
destruction of nephrons by smoldering in- 
fection to the point where renal insuffi- 
ciency and progressive uremia develop. It 
is not always appreciated that one can get 
along very well with a relatively small per- 
centage of normal functioning nephron 
mass. Perhaps as little as one-fifth of the 
kidneys will suffice for usual metabolic de- 
mands. What may appear to the clinician 
as the sudden onset of renal failure may 
only represent the crossing of this critical 
line. An apparent acute picture has often 
been preceded by 10 or 15 years of unrec- 
ognized smoldering infection, which is the 
insidious threat of chronic pyelonephritis. 


Summary 


Pyelonephritis is an insidious and subtle 
disease with protean clinical and pathologi- 
cal manifestations and should be considered 
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one of the great imitators. A rational classi- 
fication of pyelonephritis is presented, to- 
gether with an outline of known etiologic 
and bacteriologic factors. The histologic 
spectrum of pyelonephritis largely gathered 
from biopsy material is presented. Twenty- 
different presenting are 
briefly described and represent the clinical 


one syndromes 


spectrum of chronic pyelonephritis. 

Gerald Rosenthal, Phyllis Straub, Moira Mc- 
Clain, and Rosalie Mancuso provided technical 
assistance. Research fellows, residents, and nurses 
worked with these patients. 

Georgetown University Medical Center, George- 
town University Hospital (7). 
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Myocarditis and Pericarditis 


The Fibrinogen Polymerization Test in Nonspecific 


RUDOLPH E. FREMONT, M.D.; SAMUEL LOSNER, M.D.,; and BRUNO W. VOLK, M.D., Brooklyn 


With the Technical Assistance of Alice Einhorn 


The frequent involvement of the myo- 
cardium and pericardium in infections of 
bacterial, viral, and_ rickettsial origin is 
generally recognized. There remain, how- 
ever, a good many cases of acute myocar- 
ditis and pericarditis of unknown etiology. 
This poses not only the academic problem 
of classification but the very practical ques- 
tion of management and prognosis. In the 
young and middle-aged patient rheumatic 
fever and tuberculosis and in the middle- 
aged and elderly patient these as well as 
atypical coronary artery disease have to be 
considered frequently. 

At present, the differential diagnosis is 
often difficult in spite of careful evaluation 
of the clinical data, electrocardiograms, 
roentgenograms, and all conventional labo- 
ratory tests, including the unspecific “acute 
phase reactants,” such as erythrocyte sedi- 
mentation rate, C-reactive protein, and 
plasma fibrinogen concentration. 

Recently Losner and Volk! have ob- 
served the persistence of fibrinogen in 
citrated serum following gross coagulation 
of whole blood to which a critical dose of 
heparin had been added (8g. per cubic 
centimeter of blood). This phenomenon, 
believed to be due to interference with tre 
polymerization of fibrinogen by heparin, 
was subsequently elaborated into a proce- 
dure which was termed the fibrinogen poly- 
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merization test. During a previous study ** 
of a large variety of diseases this procedure 
was found to be highly specific and uni- 
formly positive in acute rheumatic fever 
with and without carditis, acute rheumatoid 
arthritis, and chorea minor. It was also 
positive in the early phase of acute glomer- 
ulonephritis as well as in a so far small 
number of patients with idiopathic pericar- 
ditis and myocarditis.*% It was, moreover, 
observed that in contrast to the acute-phase 
reactants the fibrinogen polymerization test 
was not suppressed by steroid therapy. 
The present study was undertaken to 
apply the fibrinogen polymerization test to 
a larger number of patients with nonspecific 
myocarditis and pericarditis in order to 
establish its value as a diagnostic aid and as 
a guide for therapy and prognosis of these 
conditions in comparison with several of 
the commonly used acute-phase reactants. 


Selection of Patients 


The study involved serial observations of 22 
patients hospitalized at the Brooklyn Veterans’ 
Administration Hospital. Of these, two had non- 
specific myocarditis, nine had nonspecific peri- 
carditis, and five had rheumatic carditis, four of 
whom also had indisputable clinical evidence of 
rheumatic valvular disease. 

Six patients had miscellaneous diseases. Four 
of these clinically resembled nonspecific peri- 
carditis, and two, simulated nonspecific myo- 
carditis. Of those with pericardial involvement, 
two patients had rheumatic valvular disease, and 
one of these had a postcommissurotomy syndrome, 
following a recent mitral commissurotomy, 
manifested by both myocarditis and pericarditis. 
The other two patients with pericardial involve- 
ment were thought to have tuberculous peri- 
carditis. Of the two patients with a clinical 
picture resembling nonspecific myocarditis, one 
case was in congestive failure, possibly due to 
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either atypical myocardial infarction or nonspecific 
myocarditis, complicated by repeated pulmonary 
infarctions. The patient eventually 
diagnosed as having beriberi heart disease. 

All patients 
evaluation, 


other was 


received 
which 


complete 
included a_ routine 
electrocardiogram, fluoroscopic and __ teleoroent- 
genographic studies, and, in most also, 
ballistocardiograms and phonocardiograms. Further 
examinations included various agglutination tests; 
nose, throat, and blood cultures; L. E. prepara- 
tions ; sputa, gastric washings, 
and pleural and pericardial fluids, and skin testing 
for tuberculosis. In addition, the fibrinogen 
polymerization (FP) test, the C-reactive protein 
(CRP) test, the erythrocyte sedimentation rate 
(ESR), the antistreptolysin-O (ASO) titer, and 
the plasma fibrinogen concentration were deter- 
mined serially 
These 


cardiographic 
12-lead 


cases 


examinations of 


and as a rule on the same day. 
procedures were all carried out by the 
coagulation laboratory of the Albert Re- 
search Institute. 


Isaac 


Methods 


The procedure used for the FP test is a modifi- 
cation of the method originally reported by Losner 
and Volk? 

Approximately 15 ml. of blood obtained by rapid 
and careful venipuncture was placed in a clean 
large test tube from which adequate quantities 
were pipetted into six test tubes (marked A to F). 
One of them (A) was used for the determination 
of the fibrinogen concentration, and another one 
(B), for that of the ESR. The blood placed into 
Tubes C and D was utilized for determinations 
of the ASO titer. Two other graduated centrifuge 
tubes, E and F, had been prepared in advance by 
adding to each 0.2 ml. of a heparin solution 
containing 40ug. of saline per milliliter. Aliquots 
of 3 ml. of blood were transferred into tiese two 
tubes and then placed in a water bath at ./ C. 

Inasmuch as previous experience indicated the 
great importance of the speed with which the 
procedure is carried out, particular emphasis must 
be placed upon the very rapid completion of the 
initial steps, including the immediate placement of 
the heparinized tubes into the water bath 

The to coagulate in the 
graduated centrifuge tubes (E and F) 


blood was allowed 
Exactly 
two hours after clotting the entire coagulum was 
loosened with a clean applicator and 0.3 ml. of 
0.1 M citrate introduced into each 
tube for determination of fibrinogen by the clot- 
density method’ in duplicate. After centrifugation 
at high speed for three minutes, 0.1 ml. of 
supernatant “serum” and 0.1 ml. of Difco thrombo- 
plastin was again incubated in a microcuvette at 
37 C for three minutes and was then placed into 
the microadapter of a Coleman Spectrophotometer 


sodium was 
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Junior Model 6A. An aliquot of 0.1 ml. of 0.02 
M CaCl was swiftly blown into the microcuvette, 
at which moment a stopwatch was clicked. The 
galvanometer lightbeam was then observed closely 
after it had standstill. Whenever 
sufficient fibrinogen was present it began to swing 
to the left at about 11 to 13 seconds after the 
addition of calcium, thus indicating clotting of 
the supernatant This result was desig- 
nated as a “negative” FP test. In the absence of 
coagulation, however, the galvanometer lightbeam 
remained stationary. This in turn indicated absence 
of fibrinogen in the supernatant “serum,” which 
was attributed to accelerated fibrinogen polymeriza- 
tion. This result was termed a “positive” FP test. 
limited 
beam 


come to a 


“serum.” 


movement of the galvanometer light- 
calcium to the left and 
occurring only at 18 to 20 seconds indicated the 
presence of a very small amount of fibrinogen. 


This was interpreted as a doubtful, or +, FP test. 


upon addition of 


The corrected ESR was carried out according 
to the method of Wintrobe and Landsberg*; the 
CRP was estimated semiquantitatively by the 
technique of Tillet and Francis*; the ASO-titer 
was determined by the method of Rantz and 
Randall,” and the plasma fibrinogen concentra- 
tion, according to the clot-density method.’ 


Observations 


1. Acute Nonspecific Myocarditis.—The 
FP test was positive in both patients over 
a period of six to seven weeks in spite of 
complete subsidence of clinical manifesta- 
tions as well as of earlier clearing of the 
abnormal cardiographic manifestations in 
one of these persons. The ASO titer and 
the ESR were uniformly normal. The CRP 
and the plasma fibrinogen concentration 
were temporarily elevated in one patient 
(Table 1). 


sentative of these patients. 


The following case is repre- 


A 26-year-old white man developed fatigue and 
weakness in both legs one week prior to admis- 
sion. There was associated dyspnea on exertion 
and swelling of both lower extremities toward 
the evening, as well as nonproductive cough. The 
previous history was Physical ex- 
amination disclosed an acutely ill well-nourished 
man with a temperature of 99 F, pulse rate of 
124 per minute, blood pressure of 140/50 mm. of 
Hg, and respiratory rate of 24 per minute. The 
apex beat was displaced 2 cm. outside the mid- 
clavicular line in the fifth intercostal space. 
Auscultation of the heart disclosed a presystolic 


nonessential. 


gallop rhythm heard over the entire precordium 
and a soft blowing systolic murmur at the apex. 
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TABLE 1.—Incidence of Abnormal Laboratory Findings mm Patients with Acute 
Myocardial Involvement 


Patients, 


Etiology Total No. FP Test 


Nonspecific myocarditis 2 
Rheumatic myocarditis * 5 
Miscellaneous group * 0 


* For details see text. 


The liver was palpable 1% fingerbreadths below 
the costal margin. The laboratory data revealed 
normal urinalysis, complete blood cell count, fast- 
ing blood sugar, and blood urea nitrogen. 
Serologic examination for syphilis was negative. 
Nose and throat cultures yielded hemolytic 
micrococei and a viridans Streptococcus. Electro- 
cardiograms showed a (Q-T prolongation and 
nonspecific T wave changes in Vi, with gradual 
return to normal over a period of four weeks. 
Roentgenograms of the lungs showed mild con- 
gestion, which disappeared two weeks after ad- 
mission. The comparative data of the acute 
phase reactants as well as of the FP test are 
demonstrated in Figure 1. 

In view of the lack of any demonstrable 
causative factor, a diagnosis of nonspecific myo 
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Abnormal Plasma 
Fibrinogen Conc., 
No. Patients 


carditis with mild cardiac failure was made. The 
patient was kept in bed and received a low-salt 
diet and 6 gm. of acetylsalicylic acid daily. After 
four weeks of hospitalization he was fully re- 
covered; he was discharged two weeks later. A 
thorough check-up after three months found him 
asymptomatic and in good health. The FP test 
as well as the acute-phase reactants were normal 
at this time. 

2. Acute Nons pecific Pericarditis —This 
diagnosis was arrived at after the history 
and thorough electrocardiographic, roent- 
genologic, and bacteriologic as well as other 
laboratory studies failed to disclose any 
specific etiologic factor. The FP test was 


RHEUMATIC MYOCARDITIS 
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6 
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Fig. 1—Graphs demonstrating the correlation of the FP test (F. P. T.), the acute-phase 
reactants, the ASO titer with the ECG changes, and the therapy used in a patient with non- 
specific myocarditis (D. A.) and one with acute rheumatic fever with myocarditis (M. R.). 
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TasLe 2.—Incidence of Abnormal Laboratory Findings in Pericarditis as Related to 


Chest Pain and ECG Changes * 


No. Patients with 


Patients, 
Total No. Pain 
Nonspec........ 

“Rheum"’___- 


* For details of patients with “rheumatic’’ and “tuberculous” pericarditis, see text. 


positive in seven of nine patients. The posi- 
tive results were obtained during acute 
attacks and correlated well with the pres- 
ence of chest pain and characteristic electro- 
cardiographic changes (Table 2). In three 
of these patients the FP test became nega- 
tive at the time of discharge from the 
hospital but became positive again during 
recurrence of symptoms. The two subjects 
with negative FP tests had become asymp- 
tomatic and had lost their abnormal physical 
findings, and in one patient the electro- 
cardiogram had returned to normal at the 
time of the initial FP test. 
followed the acute episode. 

In none of these nine patients did the 
acute-phase reactants reflect the course of 
the disease. The CRP and the plasma 
fibrinogen level were slightly elevated in 
only five patients. The ASO titer was sig- 
nificantly elevated in only one person. This 
patient developed myalgias and arthralgias; 
however, there was no history, nor was 
there any objective evidence of rheumatic 
fever. The ESR was usually moderately 
accelerated and paralleled the FP test more 
closely. The following case history is rep- 
resentative of this group. 


No _ relapse 


A 27-year-old white man was well until four 
years prior to hospitalization, when at work he 
developed suddenly severe anterior chest pain 
which lasted one to two days. The pain was 
unaffected by motion or exertion but aggravated 
by inspiration. A similar episode recurred one and 
two years later and again 10 weeks prior to the 
present admission. The last episode was character- 
ized by severer pain and required two and one-half 
weeks of bed rest. Two further relapses occurred 
subsequently, with the pain lasting longer and 
radiating also to both shoulders and upper back. 
The last of these attacks led to admission to 
another hospital, where a diagnosis of pericarditis 


was made. An associated mild pneumonitis and 
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Abnormal FP 
ECG 


No. of Patients with Abnormal 
Fibrinogen 
Cone. ESR 


Test CRP 
5 1 
2 0 
0 0 


ASO Titer 


transient atrial fibrillation were also noted. Anti- 
biotic therapy failed to prevent an early relapse 
of the pericarditis. None of the episodes of chest 
pain were preceded by or associated with any 
upper respiratory infection. The history was also 
negative for rheumatic fever. 

Physical examination disclosed as the only ab- 
normal findings a temperature of 100.4 F, a slight 
sinus tachycardia of 106 per minute, and a faint 
protodiastolic gallop rhythm. Laboratory data, 
including urinalysis, complete blood cell count, 
febrile agglutination studies, heterophil antibody 
titers, nose and throat cultures, and total serum 
cholesterol, were all essentially normal except for 
a slightly reduced hemoglobin of 12.4 gm. The 
results of the serial determinations of the acute- 
phase reactants and of the FP tests are shown 
in Figure 2. The electrocardiogram revealed an 
initially slight elevation of ST in Leads I, II, aVi 
and Vs; and Vz and inversion of T in Leads II, III, 
aVy and Vis. These changes were consistent with 
a subacute pericarditis and underwent a giadual 
return toward normal. The roentgenograms of 
heart and lungs normal. Chest pain and 
temperature, on the second day of his 
hospitalization had risen to 101.4 F, responded 
promptly to treatment with 6.0 gm. of salicylic 
acid daily. The gallop rhythm also disappeared, 
and the patient made a complete recovery except 
for occasionally recurring twinges of sharp pre- 
cordial pain lasting only 20 to 30 seconds. At the 
time of his discharge all acute-phase reactants and 
the FP test had returned to normal. He continued 
to do well after discharge from the hospital, 
except for an occasional “soft pain” in the sternal 
region, with radiation to the interscapular region 
and the left shoulder. He was readmitted one and 
one-half years later because of exacerbation of 
this chest pain which had increased in severity 
during the preceding two months. This attack 
was not preceded by an upper respiratory infection. 
The patient was found to be in minimal distress 
upon admission 
matic within a day. His temperature was normal, 
as were all other physical findings. Serial 
electrocardiograms revealed minimal T wave 
changes in Leads I and aVx barely compatible 
with myocardial or subsiding pericardial involve- 
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ment. The acute-phase reactants were essentially 
normal. The FP test also gave repeatedly equiv- 
ocal (+) results. 

This case presents a typical picture of 
a mild benign recurrent nonspecific peri- 
carditis associated at one time with pneu- 
monitis and at another time with a very 
The administration of 
salicylates appeared adequate for the con- 
trol of symptoms and fever. The acute- 
phase reactants and the FP test reflected 
the course of the disease faithfully. In two 
other patients with a severer form of non- 
therapy 
needed to bring the disease under complete 
control.® 


mild myocarditis. 


specific pericarditis steroid was 
These cases demonstrated again 
that the FP test in contrast to the acute- 
phase reactants is not promptly suppressed 
by steroid therapy and that the disease 
process cannot be considered completely 
abated until the FP test has returned to 
normal, 

3. Acute Rheumatic Fever with Myocar- 
ditis (Table 1).—Of the five patients in 
this series four gave a history as well as 
clinical evidence of active rheumatic car- 
ditis. All acute-phase reactants studied 
were abnormal during the acute episode and 
became negative or normal upon institution 
of salicylate or steroid treatment. In all 
instances the FP test was also positive and 
was the last procedure to return to normal, 
not being influenced by therapy. 

The fifth patient gave a rather indefinite 
history. His clinical findings and course 
were suggestive of acute nonspecific myocar- 
ditis with cardiac failure. Initially the FP 
test was positive; the acute-phase reactants 
were, however, normal. The latter 
have been suppressed by the steroid treat- 


may 


ment administered immediately upon ad- 
mission. Though it was shortly thereafter 
discontinued and replaced by a short course 
of salicylate therapy, the patient made a 
rapid recovery mostly with the aid of digi- 
talis. The FP test retuned to normal at 
this time. One year later he was readmitted 
for similar symptoms and at this time ran 
a rapid downhill course manifested by re- 
fractory congestive failure, persistent tach- 
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He died 
in spite of massive steroid therapy, before 
laboratory studies could be carried out. 
Autopsy revealed gross and microscopic 


yeardia, and severe hemoptysis. 


evidence of acute rheumatic pancarditis. 

4. Miscellaneous Group—(a) Myocar- 
dial Involvement Resembling Nonspecific 
Myocarditis (Table 1) : Of the two patients 
of this group, one was admitted with the 
diagnosis of nonspecific myocarditis which 
was corroborated by various abnormal car- 
diographic including 
gram, 
and phonocardiogram. 


tests, electrocardio- 


roentgenogram,  ballistocardiogram, 
This patient was, 
however, eventually discovered to be a 
chronic alcoholic, and his cardiac failure 
responded well to proper dietary manage- 
ment. He was, therefore, discharged with 


the diagnosis of beriberi heart disease 
superimposed upon probable arteriosclerotic 
heart disease, the latter manifested by a 
The FP test 
although the 


ESR was slightly accelerated. These obser- 


right bundle-branch block. 
was consistently negative, 
vations were consistent with his subsequent 
course of a rapidly decompensating cirrho- 
sis of the liver. He died one year later. 
Autopsy disclosed Laennec’s cirrhosis and 
arteriosclerosis of the coronary arteries. 
The other patient of this group was a 
32-year-old man in severe congestive failure 
of no apparent etiology. He was considered 
to have either a previous atypical myocardial 
infarction or an acute nonspecific myo- 
carditis and pericarditis. He showed tem- 
porary improvement with steroid treatment 
but died eight months after admission of 
Autopsy 
revealed anteroseptal myocardial fibrosis and 


multiple pulmonary infarctions. 


evidc ace of multiple old and recent pulmo- 
nary infarctions. There was no evidence of 
active or healed myocarditis. The FP test 
was negative throughout, while the ASO 
titer was slightly abnormal on one occasion, 
the ESR was moderately accelerated, and 
the CRP was intially markedly elevated. 
(b) Pericardial Involvement Resembling 
Nonspecific Pericarditis (Table 2): One 
patient, a 42-year-old Negro, presented him- 
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self with an old apical lung lesion and a re- 
cent hemorrhagic pericardial effusion which 
failed to respond to antibiotics and anti- 
tuberculous salicylate therapy but 
cleared after direct intrapericardial instilla- 
tion of hydrocortisone. Another patient pre- 
sented a clinical picture of progressive early 
constrictive pericarditis which necessitated 
pericardiectomy. Histologic examination of 


and 


the excised pericardium showed granulo- 
mata which were consistent with tuberculous 
infection; however, bacteriologic study of 


the tissue and of the effusion did not elicit 
evidence of Mycobacterium tuberculosis. 
The acute-phase reactants and the FP test 
were initially normal in both patients. How- 
ever, in the second person the FP test be- 
came positive and the ESR was accelerated 
after operation and remained so until four 
and one-half months after operation, which 
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Fig. 2.—Graph demon- 
strating the correlation 
of the FP test (F. P. T.), 
the acute-phase reactants, 
and the ASO titer with 
the ECG changes and the 
therapy used in a patient 
with relapsing nonspecific 
pericarditis. For details 
see text. 


1957 


coincided with the roentgenological clearing 
of the postoperative pleural reaction. 

The remaining two patients of this group 
had rheumatic valvular disease. One of 
these had an acute myo- and pericarditis 
after mitral commissurotomy; the other pa- 
tient had inactive rheumatic heart disease 
and presented the clinical picture of non- 
specific pericarditis. In both cases the FP 
test and the acute-phase reactants yielded 
initial and serial findings similar to those 
observed in the groups of nonspecific peri- 
carditis and of active rheumatic carditis 
(Tables 1 and 2). 


Comment 


In early studies, Losner and Volk! have 
demonstrated that the transition of fibrino- 
gen into fibrin is rendered incomplete by 
minimal amounts of heparin, Coagulation is 
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considerably delayed, although a solid clot 
is formed. However, the supernatant serum 
is still rich in fibrinogen. This phenomenon 
of fibrinogen preservation in serum has 
been attributed to the interference with 
polymerization of fibrinogen by heparin and 
has been used as the basis for the IP test. 
In subsequent studies carried out in a large 
variety of diseases, a semispecificity of this 
procedure for active rheumatic disorders 
and allied diseases, for acute glomerulo- 
nephritis, and also for nonspecific myo- and 
pericarditis was noted.?* 

The clinical conditions in which the FP 
test has so far been positive are considered 
to represent the stage of increased reactiv- 
ity of the body against a preceding Strep- 
tococcus infection and, therefore, suggest 
their close etiologic kinship. Although acute 
glomerulonephritis per se is not a member 
of the group of rheumatic diseases, it is, 
nevertheless, also recognized as one of the 
sequelae of Streptococcus infections. 


The proper diagnosis of nonspecific myo- 


carditis and pericarditis is of consid- 
erable importance, since the clinical picture 
frequently closely resembles other diseases, 
such as myocardial infarction *; pulmonary 
infarction ; and acute intra-abdominal dis- 
~ases,!® such as acute cholecystitis, pancrea- 
titis, and appendicitis. A more precise 
differential diagnosis will, therefore, permit 
the institution of proper therapy and avoid 
prognostic errors which, at times, may lead 
to serious consequences. At the present 
time, both acute nonspecific myocarditis and 
pericarditis can be diagnosed as such only 
after other diseases have been excluded by 
careful bacteriological, biochemical, hema- 
tological, electrocardiographic, roent- 
genologic studies. 

As regards myocarditis, the acute-phase 
reactants give either normal or erratic re- 
sults. The FP test, on the other hand, 
seems to offer a useful tool for the estab- 
lishment of the diagnosis of acute nonspe- 
cific myocarditis. Furthermore, the positive 
FP test obtained in this condition suggests 
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that it may possibly represent a “rheumatic” 
or “hypersensitivity” reaction. 

Acute nonspecific pericarditis has been 
similarly considered as being related to acute 
rheumatic fever.'72! Others, however,!*?* 
*> feel that this concept cannot be main- 
tained, since this condition may occur in 
patients who have no previous history of 
rheumatic fever, display none of the mani- 
festations consistent with this diagnosis, and 
recover usually without residual damage. 
Furthermore, even the prompt response of 
the toxic symptoms and the rapid clearing 
of a pericardial effusion by salicylate treat- 
ment 76:27 have left these authors 
vinced. 


uncon- 


Still others have suggested that 
nonspecific pericarditis is part of a systemic 
hypersensitivity reaction. This has been 
reported in a few cases—notably in chil- 
dren.**3° In many patients, particularly in 
adulthood, both rheumatic fever and rheu- 
matic carditis may behave atypically. In the 
absence of demonstrable rheumatic valvular 
and myocardial involvement it is, therefore, 
often impossible to differentiate with cer- 
tainty between rheumatic and nonspecific 
pericarditis. Moreover, similarities between 
acute nonspecific pericarditis and the post- 
commissurotomy syndrome have been 
pointed out and also related to the rheumatic 
state.'7 A possible common etiologic de- 
nominator and 
rheumatic fever is also suggested by the 
postive FP test and by the efficacy of 
steroid and salicylate 


between these conditions 


The FP test may be of further differen- 
tial diagnostic value when a tuberculous 
pericarditis is suspected.***7 Bacteriological 
proof is frequently missing in this instance, 
and other findings, such as a_ positive 
P. P. D. reaction, the rapid development of 
a hemopericardium, or the subsequent pro- 
gression to constrictive pericarditis, cannot 
always be considered as diagnostic.**°" A 
negative I'P test obtained during the acute 
phase of this condition tends to rule out the 
rheumatic or nonspecific variety of peri- 
carditis and supports the possibility of a 
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tuberculous etiology. This is of particular 
importance as far as prognosis and treat- 
ment are concerned. 

While the clinical findings and course 
noted in the two patients with presumably 
tuberculous pericarditis are somewhat atyp- 
ical, they are, nevertheless, consistent with 
this diagnosis as documented in the litera- 
ture.**36 Of special interest is the second 
patient who developed early constrictive 
pericarditis. The histologic examination of 
the excised pericardium demonstrated 
granulomatous lesions consistent with the 
diagnosis of tuberculosis. However, the 
presence of acid-fast bacteria could not be 
demonstrated. It is that the FP 


test was negative prior to operation but be- 


notable 


came positive after surgical intervention. 
It is possible that the latter reactivated the 
disease process or that the pericardiectomy 
provoked a state similar to the postcommis- 
surotomy syndrome.’* A reinfection is un- 
likely, since the patient showed continued 
improvement. 

The negative FP test of the remaining 
two patients with atypical myocardial in- 
farction and beriberi heart disease, respec- 
tively, suggests that this procedure may be 
useful to rule out nonspecific myocarditis 
and pericarditis, which not rarely simulate 
these conditions. The differential diagnostic 
value of the FP test, particularly, in myo- 
cardial infarction has been noted in our 
initial studies* and again confirmed in a 


recent report.® 


Summary 

The present report deals with comparative 
studies of the fibrinogen polymerization 
(FP) test and several acute-phase reactants, 
such as the C-reactive protein, erythrocyte 
sedimentation rate, and plasma fibrinogen 
concentration, and also the antistreptolysin- 
O titer. These were carried out serially in 


22 patients with nonspecific myocarditis and 


with 
myocarditis, and a miscellaneous group in- 


pericarditis, active rheumatic fever 
cluding patients with presumable tubercu- 
lous pericarditis, with acute pericarditis 
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associated with inactive rheumatic heart dis- 
ease, with atypical coronary artery disease, 
and with beriberi disease. 

The FP test was consistently positive in 
all patients with nonspecific myo- and peri- 
carditis, as well as in those with acute 
myocarditis and pericarditis associated with 
rheumatic valvular disease, and closely re- 
flected the course of the disease. On the 
other hand, it was negative in the other 
conditions studied. Of the acute-phase re 
actants, only the erythrocyte sedimentation 
rate was usually abnormal. These results 
suggest that the FP test may serve as a 
valuable aid in the differential diagnosis of 
acute nonspecific myo- and_ pericarditis. 

It may also be useful to exclude other 
conditions simulating nonspecific myocardi- 
tis, such as beriberi heart disease or atypical 
coronary artery disease. 

In contrast to all nonspecific acute-phase 
reactants, the FP test is not readily sup- 
pressed by salicylate or steroid therapy and 
thus suggests further usefulness as a 
criterion for the efficacy of therapy. 


Isaac Albert Research Institute of the Jewish 
Chronic Disease Hospital, 86 E. 49th St. (3). 
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Familial Mediterranean Fever 


HARRY HELLER, M.D.; EZRA SOHAR, M.D., and LIBBY SHERF, M.D., Tel-Aviv, Israel 


I. Introduction 

The purpose of this communication is to 
describe a disease which we define as a 
heredofamilial syndrome of undetermined 
pathogenesis in persons of Mediterranean 
stock, becoming manifest as a rule in infancy 
or adolescence and characterized by short 
recurrent bouts of fever accompanied by 
pain in the abdomen or chest or one or 
multiple joints, singly or in various com- 
binations. Sometimes erysipelas-like ery- 
themata appear. A certain number of cases 
terminate fatally through supervening renal 
involvement, 

This is not a new disease, nor have we 
been the first to describe it. Typical exam- 
ples may be found in literature, especially 
the last ” 
Various names have been attached to the 


in French papers of decade.' 
case reports, the best known of which are 
probably “benign paroxysmal peritonitis” * 
and “periodic disease.”*® Many of these 
within their 
which bear only a superficial resemblance, if 


papers include series cases 
any, to the disease to which we refer and are 


We have 
been able, by eniploying certain diagnostic 


obviously of a different nature. 


criteria, to extricate many cases of a char- 
acteristic syndrome out of a mass of heter- 
this 
clear-cut picture emerges which deserves a 


ogeneous observations. In way a 
place and a name of its own in clinical 
nosography. In an earlier paper we have 
proposed to call this syndrome, for reasons 
which will be explained later, “familial 
(F. M. F.)2 


Mediterranean fever” 


II. Material 


The diagnosis of the disease is based on the 
following criteria: 

Submitted for publication Jan. 13, 1958 

Department of Internal Medicine, Tel-Hashomer 
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1. Attacks of fever, as a rule of short duration, 
recurring at intervals, over 
the course of many years, are a condition sine qua 
non for the diagnosis. 


varying sometimes 


2. The fever is accompanied by painful mani- 
festations located in one or more of the following 
regions: (a) abdomen, (b) chest, (c) 
(d) skin. A patient may occasionally have had 
an attack of fever alone without one of the painful 
manifestations, but there must have been, at one 
time or another in the course of the disease, typical 
attacks with pain. 


joints, 


known 
Febrile attacks with joint mani- 
festations or abdominal pain are known to occur 


3. There must be no evidence of 


causative factor. 


any 


in many diseases, which need not be enumerated 


here. Some diseases, at one time or another, can 
show one or more of the signs and symptoms of 
the disease herein described and will have to be 
considered in the differential diagnosis. In pa- 
tients subjected to laparotomy during an attack, 
gross pathological lesions are absent. No case 
whose pathological findings are capable in them- 
selves of explaining the picture can be accepted 
as an example of the disease. The discovery of 
any specific known cause automatically disproves 
the diagnosis of the disease by definition. 

With the above considerations in mind we have 
been able to make the diagnosis of the syndrome 
in 74 patients. Forty of these were seen before 
1954 and formed the basis of our earlier report’; 
further 
Table 1 summarizes the salient points in 


our cases.* 


thirty-four cases were discovered subse- 


quently. 


A critical search of the literature revealed 179 
examples of the syndrome. Ejighty-three of them 
are described in adequate detail so as to serve 
for our description and 
Table 2 summarizes the 
features of these cases. The 96 remaining 
cases are reported in summary (72 by Reiman et 
al.* and 24 by Benhamou et al.™ belong to this 


as additional material 
analysis of the picture. 


main 


syndrome). These two groups, though not pre- 
senting case reports, provide important informa- 
tion as to the country of origin and the ethnical 


extraction of the patients. 


* The series from which these data were com- 


piled was terminated in April, 1957. Since then 
we have found five additional cases in our clinics. 
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Incidence-—The disease is obviously not rare. 
Since awareness of this disease was restricted to 
a few groups of physicians during less than a 


es decade, the figure of 253 cases seems quite con- 

siderable. This figure is even more impressive if 

< we take into consideration the virtual restriction 

& of the disease to certain ethnic groups. The true 

incidence of the disease among the affected groups 

fe. ea in not known, since no large-scale screening in- 
© SERRES vestigation has been carried out. 

Sex Distribution—Both sexes are affected. 

: Present figures indicate a preponderance of males 

3 é over females. In the literature a ratio of 50/33 is 

Het (4+44+141 1 1 1°4+ found. Our own figures are 50 males to 24 females 

ae Ethnic Factors—Many authors mentioned the 

prevalence among Jews and Armenians. 

= = From the analysis of the material this fact 

emerges very strikingly. Eighty-five per cent of 

v < the patients whose origin is known are either Jews 


or Armenians: 159 are Jews; 58, Armenians; 24, 
Lebanese Arabs; 1, Syrian Arab; 2, Israeli Arabs; 
+444 | | 4+4++4+44+4+444 | 2, Iraqi Arabs; 1, Turk; 1, Italian. For five no 
data are available . Tables 1 and 2).™" 

As far as Jews are concerned the following 
remarks are necessary. Contrary to a widespread 
+4+44+ |+)4+4+4+4+4+4+4+/4+ belief, the Jews are not of a uniform ethnic com- 


Chest 
Pain 


Abdominal 
Pain 


position. There are several ethnical subgroups 
which can be described under two main headings : 
Ashkenazi and Non-Ashkenazi, the latter com- 


as Iraqis and Yemenites. The Ashkenazi derive 

from central and eastern Europe. The Sephardi 

38 are mostly the offspring of the Jews who left 
25 144+ | +4444+44+ Spain during the Inquisition: and _ settled mainly 
Ee (but not only) in the countries on the shores of 


the Mediterranean. The rest of the non-Ashkenazi 
Jews, some of them ethnically very near to the 
Sephardi, derive from the Near and the Middle 
East. In countries which absorbed large numbers 
of immigrants, like Israel or the United States, 


Ethnic 
Classifica- 
tion 


TaBLE 1.—Data on the Seventy-kour Patients Examined by Us- 


— all groups are represented. In Israel the Ashkenazi 
. . 
4 and non-Ashkenazi are nearly equal in number, 
8= £< ese S882 whereas in the United States there is an over- 
helmi jority of Ashkenazi th 
= y y 4 a 4 > 
SS whelming majority o shkenazi among the 
ce Jewish population. There are other countries, such 
e 
3f MONSCAANBROM MOON as Rumania and Brazil, where both groups can be 
= found. Most Jews know whether they are of 
- Ashkenazi or other origin, but there were evidently 
ORES many intermarriages—a fact which is not always 


known to the descendants. 

In speaking of the origin of Jewish patients a 
distinction has to be made between country of 
birth and ethnic origin. Sometimes the one may 
be inferred from the other with certainty, as with 
Yemenites, but often this is impossible without 
| specific information, as in Israel or the United 
States. There exist many differences between the 
two main groups, of which those in medical 
pathology are of special interest to us. Suffice it 


dd dd dD 


Case 


* North Africa includes Tunis, Algeria and Morocco. 


+t N. A. J. indicates non-Ashkenazi Jew. 
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TasLe 2.—Data on the Eighty- Three Patients Described in Lite rature 


Ethnic Familial Abdomi- Joint 
Present Age at Country of Classifi- Inci- nal Chest Manifes- 
Age Onset Origin cation * dence Fever Pain Pain tation Authors 


Armenia Arm. + 
Armenia Arm, 
Armenia Arm. 
Armenia Arm. 
Jew 
Jew 
Jew 
Jew 
Jew 
Jew 


+ Alt & Barker, 1930 * 
Althausen et al, 1937 (Case 4) * 
Althausen et al., 1937 (Case 5)* 
Althausen et al., 1937 (Case 6) * 
Siegal, 1948 (Case 1) ¢ 
Siegal, 1948 (Case 2) ¢ 
Siegal, 1948 (Case 3) ¢ 
Siegal, 1948 (Case 4) ¢ 
Siegal, 1948 (Case 5) ¢ 
Reimann, 1948 (Case 2) * 
Reimann, 1948 (Case 3) * 
Siegal, 1949 (Case 6) * 
Siegal, 1949 (Case 8) * 
Siegal, 1949 (Case 9) * 
Siegal, 1949 (Case 10) * 
Siegal, 1949 (Case 11) * 
Reimann, 1949 (Case 10)’ 
Reimann, 1949 (Case 18)’ 
Reimann, 1949 (Case 20)’ 
Reimann, 1949 (Case 21)’ 
Reimann, 1949 (Case 22) ' 
Willis, 1951 * 
Brick & Cajigas, 1951 * 
Tchetchik, 1952 (Case 2)'* 
Tchetchik, 1952 (Case 3) '* 
Mamou & Cattan, 1952 
(Case 1)** 
Mamou & Cattan, 1952 
(Case 2) 
Mamou © attan, 1952 
(Case 3 
Mamou « © attan, 1952 
Case 4 
Mamou & c attan, 1952 
(Case 5)*! 
Mamou & Cc attan, 1952 
(Case 6)! 
Mamou & Cattan, 195? 
(Case 7) 
Mamou \Cattan, 1952 
(Case 8 
Mamou Catan, 1952 
(Case 9) 
Mamou & Cotten, 1952 
(Case 10) 
Mamou & Cattan, 1952 
(Case 11) 
Mamou & Cattan, 1952 
(Case 12)* 
Mamou & C —_ 1952 
(Case 13)! 
Mamou & Cattan, 1952 
(Case 
Camatte et al., 1953 ** 
Mamou & Bernard, 1953 '* 
Mamou & Bernard, 1953 '° 
Siguier et al., 1953 ** 
Siguier et al., 1953 
Siguier et al., 1953 (Case 1) '« 
Siguier et al., 1953 (Case 2) '* 
Siguier et al., 1953 (Case 3) '« 
Siguier et al., 1953 (Case 4) *« 
Siguier et al., 1953 (Case 5) « 
Berardinelli et al., 1953 +” 
Shapiro & Treinin, 1953 
Reimann, 1953 (Case 24) '* 
Reimann, 1953 (Case 25) '* 
Reimann, 1953 (Case 28) '* 
Reimann, 1953 (Case 42 ) '* 
Calligaris, 1953 
cited by Cattan, 1955 *! 
Calligaris, 1953 *° 
cited by Cattan, 1955 *! 
Hitzig & Fanconi, 1953 
(Case 2)? 
Hitzig & Fanconi, 1953 
(Case 3)? 
Hitzig & 1953 
(Case 5) 
Siguier et Sebaeun, 1954 ** 
Cattan, 1954 (Case 1) ++ 
Cattan, 1954 (Case 2) + 
Cattan, 1954 (Case 3) *« 
Cattan, 1954 (Case 4) ** 
Cattan, 1954 (Case 5) *+ 
Cattan, 1954 (Case 6) *« 
Cattan, 1954 (Case 7) 
Cattan, 1954 (Case 8) ** 
Cattan, 1954 (Case 10) ** 
Mamou, 1954 (Case 1) ** 
Mamou, 1954 (Case 2) ** 
Mamou, 1954 (Case 3) ?* 
Mamou, 1954 (Case 4) ** 


sot 


Jew 


+++ 


Armenia 

? 

Syria 

Italy 
Bulgaria 
Israel 

North Africa 


o | | 


North Africa 


+ 


North Africa 
North Africa 
North Africa 
North Africa 
North Africa 
North Africa 
North Africa 
North Africa 
North Africa 


| ++ +++ + + +++ + 


North Africa 
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North Africa 
North Africa 


North Africa 
North Africa 
North Africa 
North Africa 
North Africa 


Turkey 

Armenia 
Armenia 
Armenia 


eet t+ | | i+ | 


Italy 
Italy 
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a 
a 
g 
g 
g 
g 
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Heller et al. 


Case Sex 
26 2 
24 4 
38 13 
36 12 
18 6 
37 6 

10 32 17 

il 38 34 

12 32 4 ae 

13 34 17 ae 

14 63 18 

15 28 13 eee 

16 30 19 Jew See 

17 44 3 Arm. 

18 29 24 Jew 

19 19 3 ? Sea? 

20 55 27 ? a 

21 34 17 Jew eae 

22 16 9 Arab Riise 

23 38 10 Italian 

24 30 22 Jew 

25 25 12 Arab eet 

26 27 3 Jew Beg 

2 20 6 Jew ? 

28 7 2 Jew ? ae 

29 45 4 Jew 

30 2 Jew 

31 u 2 Jew 

32 7 2 Jew ser 

33 25 6 Jew te 

34 17 Jew 

35 39 ? Jew ae 

36 24 6 Jew 

37 19 6 Jew 
39 28 4 Jew 

40 21 

41 35 

42 36 

43 23 1 

44 18 

45 18 

46 ? 

47 16 

48 14 1 

49 

50 20 1 

52 50 

53 30 

54 39 

55 

57 9 Jew ; i 

58 13 Iraq Arab 

59 13 Iraq Arab 

60 12 Greece ? 

61 42 

62 8 

63 ? ae 

64 6 

65 

66 2 

67 48 

68 41 

69 

70 25 

71 15 
73 6 
74 9 
53 
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TABLE 2.—Data on the Eighty-Three Patients Described in Literature—Continued 


Fthnic 
Classifi- 
cation * 


Familial 
Inci- 
dence 


Present Age at 
Onset 


Country of 
Origin 


6 N. Africa 

N. Africa 
ibya 

. Africa 

. Africa 

. Africa 


Jew 
Jew 
Jew 
Jew 
Jew 
Jew 


N. Africa 
19 Lebanon 
2 N. Africa 


Jew 
Arab 
Jew 


AAo 


Fever 


Abdomi- Joint 
nal Chest Manifes- 
Pain Pain tation Authors 
+ Mamou, 1954 (Case 5) ** 
Mamou, 1954 (Case 6) ** 
Mamou, 1954 (Case 7) ** 
Benhamou et al., 1954 ** 
Benhamou et al., 1954 ** 
Benmussa et Corcos, 1954 
cited by Cattan, 1955 ** 
Bonan, 1955 ** 
Shwayri & Tutunji, 1955 ** 
Monnet, 1956 


+4 


+++ 444444 
I++ ++4++ 
+44+4+4++ 


* Arm. indicates Armenian; N. Africa, North Africa (Tunis, Algeria, Morocco). 


Taste 3.—Country of Origin * 


Our 
Patients Literature Total 
North Africa ¢ 6 61 
Libya 24 1 
Egypt 
Israel 
Iraq 
Lebanon 
Syria 
Caucasus 
Armenia 
Turkey 
Greece 
Bulgaria 
Italy 
Spain 
Not stated { 

Total 


* This table includes also the groups of Reimann et al.*' and 
Benhamou et al. **. 

+ Includes Tunis, Morocco, Algeria, 

t The Brazilian patient was included here because Brazil is 
an immigration country and the country of origin of the patient's 
parents was not stated. 


to say that favism and Cooley’s anemia do not oc- 
cur in Ashkenazi Jews, whereas they are well 
known in the 
origin is of greater biologic importance than the 
country of birth. 


other groups. Obviously ethnic 


The fact 
that there was not a single Ashkenazi among them 


Among our 74 patients were 73 Jews 


is surprising, if we remember that more than halt 
of the Jewish population of Israel is Ashkenazi. 
Among the 85 Jewish patients described in the 
literature, 71 were either expressly designated as 
non-Ashkenazi or were reported from countries 
where there practically no Ashkenazi. 
Nothing is stated about the ethnic origins of the 
other 14 Jews (10 by Siegal ** 4 by 
Reimann °**). In recent Israeli papers the authors 
state that they have see “periodic disease” in a 
few Ashkenazi Jews.“ We have not yet been 
able to verify whether the disease of these pa- 
tients is identical with the syndrome herein de- 
scribed. 


are 


and 


However, considering the possibility of 
intermarriage of ethnic groups unknown to the 
patient, we should not be surprised if an occasional 
“Ashkenazi” will be affected. 

validate about 


This does not in- 
conclusions the ethnical re- 
striction of the disease. 

As to Armenians, it is clear that wherever they 
are born they belong to the group of the Near 


Eastern Mediterranean peoples. 


III. Results 
Table 3 and Figure 1 summarize and 


our 


illustrate the results, taking into account al/ 


Fig. 1—-Map of Mediterranean area indicating the countries of origin in all of 235 cases 


whose origin was known. 
that country 


The number within the circle indicates the number of cases from 
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TABLE 4.—Familial Incidence * 


No. in 
Table 1 


2 brothers 4-5 

5 of 10 siblings & 2 
cousins 

Sister & brother 


Family Members 


Affected Remarks 


6-10,56,57 See Figure 2, A 

il Brother died abroad 
(not included = in 
series) 

One of brothers died 
abroad (not included 
in series) 


2 brothers & sister 12,13 


2 brothers & cousin 
2 sisters 

2 sisters 

2 sisters 

Sister & brother 


17-19 
21-22 
24-25 
26-27 


Possibly father too 


Brother lives abroad 
(not included) 
Mother not included 
in series 


Mother & son 


Father & son 
Father & 2 sons 
Brother & sister Sister died 
(not included) 
Sister not seen by us 
Female cousin not 
seen 


abroad 


Brother & sister 
Cousins 


Brother & sister 
2 brothers 
2 brothers 


Brother not seen by us 
Several members 


Pedigree not finally 
worked out 

Sister not included 
Pedigree not finally 
worked out 


Brother & sister 
Several members 


Grandmother, mother, 


& daughter 72-74 


* Affected families in our series. 


patients, that is our own as well as those 
collected from the literature, including the 
groups of Reimann et al.*? and Benhamou et 
al.8? Jt appears that 235 stemmed from 
around or the Mediter- 
ranean, while the origin of the remaining 18 
is unknown. 


countries near 
(“Country of origin” is not 
always identical with country of birth. In 
cases where the family migrated, the coun- 
try of birth of the parents or grandparents 
is designated as “country of origin.” ) 

There can be no doubt, then, that this 
is a disease of Mediterranean people. The 
fact that the vast majority of the patients 
whose origins are known are non-Ashkenazi 
Jews or Armenians with a little sprinkling 
of other Mediterranean peoples demon- 
strates in a striking manner that the disease 
is ethnically linked. 

Familial Incidence.—In 60% of our pa- 
tients the disease affected more than one 
member of the family. Forty-two cases 
occurred in 22 families, twenty-three were 
isolated cases, and in nine cases familial 
incidence could not be determined. As can 
be seen in Table 4, our material contains 
one family in which three generations are 


Heller et al. 


afflicted and three families of two genera- 
tions each. The 
and/or cousins. 


remainder are siblings 

It is difficult to give exact numbers about 
the family incidence of the patients col- 
lected from the literature, owing to lack of 
information, but the basic fact of familial 
incidence is obvious and has been stressed 
by most authors. Altogether we were able 
to cull from the literature 32 families in 
which more than 1 member was affected *!:** 
(Table 2). Several remarkable pedigrees 
are depicted in Figure 2. 


We wish to draw 
attention to Pedigree E 


(Reimann and 
Angelides *°), with 5 affected generations, 
and Pedigree D (Siguier et al.’*), where the 
offspring of a non-Ashkenazi Jewish mother 
from her two marriages (one to a Jew, the 
other to a French gentile) were affected. 
From the above material the following pre- 
liminary conclusions, as to the genetic trans- 
mission, can be drawn: 

1. No consanguinity in the 
families was apparent. 


patients’ 


form was the 
of F.M.F. in siblings, while 


their parents were spared. 


2. The most prevalent 
appearance 


3. In some cases cousins only were at- 
fected. 

4. In families the 
directly transmitted from generation to 
generation by either mother or father. This 
fact excludes the possibility of a sex-linked 
transmission. 


some disease was 


We have submitted our material to Dr. 
L. Sachs and M. Bat-Mirjam, M. Sc. (the 
Weizman Institute, Rehovot and the Bio- 
logical Institute, Nes-Ziona), who coni 
mented as follows: “This is an example 
of incomplete penetrance of the responsible 
gene. In this case a dominant gene is trans- 
mitted to the offspring, but for some reason 
or other does not always manifest itself. 
It is to be assumed that the penetrance of a 
dominant gene is dependent on environ- 
mental factors, which may be already active 
during the early fetal period.” 

Age at Onset—Table 5 lists the age of 
the patients when symptoms of the disease 
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Fig. 2.—Selected pedigrees indicating the heredofamilial incidence. 


first appeared. The Table shows that in 
70% of the patients the disease started be- 
fore the age of 10 years; in 85%, before 
15, and in 95%, before the age of 20. In 
our series there were only two patients who 
had their first symptoms after completing 


TaBLe 5.—Age at Onset of the Disease 


Patients, No. 


Age, Yr Our Series Literature Total 
0-5 26 59 

6-10 26 lll 
11-15 16 9 25 
16-20 4 10 14 
21-25 1 2 3 
26-30 1 1 
31-35 . 1 1 
Not stated 1 1 2 

Total 74 83 157 

56 


their second decade. In the literature five 


such cases are mentioned. 


IV. Clinical Picture 

Acute attacks are the characteristic mani- 
festation of the disorder. They appear in 
different forms and change frequently from 
one form to another in the same patient. 

Fever.—Fever is the obligatory and some- 
times the only manifestation of the crisis, 
which may then resemble an attack of 
malaria, the “‘attaque pseudo-pallustre” of 
Mamou and Cattan.’! The attack starts as a 
rule with pain at one of the classical sites 
and is followed by fever a few hours after- 
ward. Steep rises of temperature registered 
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in our patients ranged between 38 and 40 C 
(100.4 and 104.0 F), with more than half 
in the lower region and 10% above 39.5 C 
(103.1 F). After the peak is reached the 
fever abates, returning to normal as quickly 
as it rose. As a rule the pain outlasts the 
fever by a few hours. The large majority 
of attacks observed by us lasted for 12 to 
24 hours, while 15% were of longer dura- 
tion. Five per cent lasted more than two 
days, usually those associated with arthral- 
gia, and one lasted for a full five days. The 
data in literature correspond to our own 
experience, 

In many patients the temperature did not 
become normal between the attacks but con- 
tinued in the subfebrile range for indefinite 
periods. Some patients, as a rule those suf- 
fering with joint manifestations, had fever 
for half of the time observed. The same 
patient exhibits varying types of fever with 
no fixed pattern discernible: short attacks 
only, short attacks alternating with long 
ones, subfebrile periods interposed at dif- 
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Fig. 3.—Temperature charts in F. M. F. 


ferent intervals. Figure 3 shows examples 
of fever charts in three of our patients. 

Abdominal Attacks—Severe abdominal 
pain—abdominal crises—constitutes the 
commonest form of attacks. Sixty-eight of 
our patients (90%) suffered such crises. 
We believe that the remaining 10% cannot 
be sure that they will not experience them 
in the future. This is well illustrated by 
one of our patients who had suffered for 
years only from attacks of arthralgia when 
the sudden appearance of abdominal attacks 
led to the correct diagnosis. 

While eventually all or most patients 
will suffer abdominal crises, it is important 
to realize that only in about 40% (31 of 
our patients) was abdominal pain the pre- 


senting symptom (Table 6). 

The pain may start anywhere in the ab- 
domen, with a predilection for a lower quad- 
rant or the epigastrium. Occasionally, the 
point of origin is in the lower thorax. 
From the point of origin the pain spreads 
entire abdomen and 


quickly over the 


57 


= 


A.M.A. ARCHIVES OF INTERNAL MEDICINE 


TaBLe 6.—The Presenting Symptom in Our 
Patients 


Patients, 
Symptom vo. 


Abdominal attacks 
Attacks of chest pain 
Attacks of arthralgia 
Attacks of fever only 
Not determined 


Total 


to one or both shoulders. 
In a typical attack the pain gains rapidly 
in intensity and becomes extreme. The 
patient is anxious to avoid any change 


may radiate 


in his position, since even slight move- 
ments are apt to aggravate the unbear- 
able pain. At this stage the 
temperature is already apparent. Vomiting 
is frequent; there bowel move- 
ments. Clinical examination shows a more 
or less obvious swelling of the abdomen, 
not seldom to a very considerable degree. 
Early the abdomen is somewhat doughy, but 
later a board-like hardness frequently de- 
velops. In most cases typical rebound ten- 
derness and guarding are present, with clear 
localization. 


rise in 


are no 


On auscultation the abdomen 
is silent. In 10 patients who were x-rayed 
during an attack we were able to demon- 
strate fluid levels in the small intestine. In 
short, the patients exhibit the picture of the 
“acute surgical abdomen,” with apparently 
unmistakable signs of peritonism or peri- 
tonitis. Little wonder that physicians not 
familiar with the syndrome and unaware of 
the patient’s history are apt to conclude that 
immediate operation is imperative when con- 
fronted with this sometimes very alarming 
picture. Twenty-two of our patients under- 
went laparotomy before coming under our 
care, and, in most instances, the appendix 
was removed. In the literature 53 appen- 
dectomies, 14 cholecystectomies, and 21 ex- 
ploratory laparotomies were reported. Many 
patients rejected the doctor's advice because 
the family knew from previous experience 
the futility of operations. Signs of im- 
provement make their appearance 6 to 12 
hours after the onset of the attack. The 
temperature drops; vomiting ceases; the pain 
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diminishes, and the abdominal distention 
recedes. Evacuation of the bowel follows, 
sometimes in the form of diarrhea. After 
6 to 12 more hours everything has cleared 
up. Only rarely does the crisis persist as 
long as 48 hours. The patient is tired but 
otherwise completely normal and without 
signs or symptoms referable to the ab- 
domen. The patient appears healthy. 

Not always do abdominal crises develop 
so fully as described. The pain may be 
much less, peritonism slight, or question- 
able, the abdomen only meteoristic, tempera- 
ture not very high, the whole attack rather 
short and abortive. Transitions between 
the grand abdominal attack and the abortive 
attack occur in the same patient. However, 
it is the severe abdominal crisis which con- 
stitutes the commonest manifestation of the 
disease. 

Attacks of Chest Pain.—Attacks of fever 
accompanied by chest pain are less common 
than those with abdominal pain. Their sig- 
nificance was recognized and stressed by 
Siegel.4 They were present in 59 of our 
patients (80%). They are of two varieties : 
in one the chest pain is the only manifesta- 
tion accompanying the fever; in the other 
type, chest pain and abdominal pain appear 
together. Chest pain is commoner in child- 
hood than in later years. It was the pre- 
senting symptom in about 15% of our 
patients (Table 6). 

The pain is located in the lower part of 
the thorax, usually on one side, but the 
side may change after several attacks. The 
pain is stabbing in character and intensified 
by deep breathing and so the patient's 
breathing is shallow and rapid. During the 
later phase the pain radiates to one or both 
shoulders and very often to the upper abdo- 
men. The attack subsides after 12 to 48 
hours. Occasionally, a few hours after its 
onset the pain shifts and a typical abdominal 
crisis develops. 

It is difficult to perform a thorough clini- 
cal examination during the attack, for the 
patient is unable to cooperate. Usually, de- 
creased breath sounds at the bases is the 
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sole physical finding. Serial x-ray examina- 
tions in several patients have demonstrated 
the appearance and subsequent disappear- 
ance of fluid in one costophrenic sinus within 
7 to 10 days. On the basis of the foregoing 
observations it seems that the attacks of 
chest pain are accompanied or caused by the 
sudden development of a pleural exudate of 
a transient nature. These manifestations are 
a frequent feature of the disease but, being 
less impressive, are probably frequently 
overlooked, especially when they appear in 
combination with the much more dramatic 
abdominal attack. 

Attacks of Arthralgia.—Joint involve- 
ment is a common manifestation of the 
disease. Eighty per cent of our patients 
were thus affected, whereas of the patients 
in the literature attacks of arthralgia are 
reported in fifty per cent. The difference may 
be due to the fact that some authors were 
unaware of a link between arthralgia and 
“benign paroxysmal peritonitis” and there- 
fore did not report on its presence. In 21 
of our patients attacks of arthralgia was the 
presenting symptom (Table 6). 

In contrast to the constancy of the clinical 
picture in attacks of abdominal or chest 
pain, the attacks of arthralgia differed 
widely from each other in form, duration, 
intensity, and location. In some patients, no 
objective sign was found even with severe 
arthralgia. In the majority, however, the 
pain was accompanied by redness and 
swelling, but even in these not in every 
attack. In some patients many joints were 
affected, simultaneously or during different 
attacks. In others only the lower extremities 
were involved or the ankle joint alone. An 
attack of pain limited to the ankle joint was 
extremely common in all patients. 

An attack of arthralgia starts with pain 
in the joints affected. The temperature rises 
more slowly than in abdominal attacks. At 
the peak of the attack, the affected joints 
are extremely tender and the patient is 
completely immobilized. Classical signs of 
inflammation may or may not be present. 
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The attack lasts longer than the abdominal 
crisis, usually one to three days. As often 
as not the temperature does not return to 
normal and lingers on for several days on a 
subfebrile level, accompanied by moderate 
arthralgia. of 
febrile temperature with moderate pain per- 


Sometimes this state sub- 
sists for weeks, during which time typical 
short abdominal attacks may appear. 

It is important to stress that it is the 
rule that joints even totally immobilized 
during the attack regain complete normal 
form and function immediately after the 
attack. Sometimes, however, the attack takes 
a chronic severe course. 

The clinical picture then resembles a 
chronic arthritis, usually affecting a single 
joint. X-ray examination shows widening 
of the joint spaces and focal rarefication in 
the adjacent bones. The puncture fluid is 
rich in lymphocytes, and culture is always 
sterile. Biopsy specimens from the synovia, 
which were obtained in a few cases, showed 
only chronic inflammation.” 
Such a chronic attack may last for several 
months but, in most cases, eventually re- 
solves and full movement of the affected 
joint returns. However, we have seen one 
patient (a member of a family of which 
seven are affected) who after several years 
now presents a chronic multiple joint and 
bone involvement (Fig. 4). Many of our 
patients had been previously diagnosed as 
having rheumatoid arthritis; others, as 
gonococcal or tuberculous arthritis. Some 
had been placed in plaster casts; in one, 
unfortunately, an 
formed. 


“nonspecific 


arthrodesis per- 

Many patients told us that after pro- 
longed standing or walking pain appeared in 
the ankle or in the knee. Accordingly, we 
made several hospitalized patients go for 
long walks, and, in some of them, this pro- 
voked pain, swelling, and redness. 
few cases this was followed by elevation 
of temperature and a classical attack; 
others everything subsided after rest. In 
one of Cattan’s patients** and in several 
of ours a typical attack localized in the knee 


in 
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Fig. 4.—Unusually persistent and extensive bone 
and joint involvement in a classical case of 
F. M. F. A and B indicate progressive involve- 
ment of the knee from 1953 to 1957. C demon- 
strates an unusual, most probably destructive, 
process in bone marrow of left humerus with 
moth-eaten appearance of inner border of the 
corticalis (1954). These changes were consider- 
ably less pronounced in 1957. 
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joint, with effusion, followed a prolonged 
march. 

“Erysipelas-like Erythema” and Other 
Skin Manifestations.—In 27 of our patients 
red patches, varying in size from that of a 
small coin to an area of one to two hands, 
appeared on the lower extremities, usually 
in the vicinity of the ankle joints and on the 
dorsum of the feet, more rarely on the 
calf. The overlying skin is hot, tender, 
sometimes elevated, and swollen. In some 
cases this erythema appears as the solitary 
manifestation accompanying an attack of 
fever; in others it occurs during a typical 
attack, usually of arthralgia, and fades when 
the attack subsides. Often we observed an 
erythema appearing over the painful ankle 
joint, provoked by prolonged walking. 

We consider this erysipelas-like erythema 
a characteristic manifestation of the disease, 
in fact, so characteristic that we would not 
hesitate to rely on it for the diagnosis of 
the disease in otherwise doubtful cases of 
abdominal or other attacks. 

Cattan described, in one of his patients, a 
manifestation. which is probably identical 
with this erythema.*4 Other authors re- 
ferred to it only briefly.’ Althausen et 
al. describe in one of their patients “large 
erythematous macules on the abdomen and 
over the body” during attacks. Tchetchik 
describes tender nodules on the skin of the 
arm.!® Siguier et al. mention in one case 
“nodules enchaussées dans le derme peu 
mobiles, violaces et fugaces, durant quel- 
ques jours,” appearing during or between 
the attacks.® Another of his patients de- 
veloped intense back pain during an attack 
and “une vaste nappe de cellulodermite,” 
which disappeared after a few hours, was 
seen over the whole lower half of the 
back.'* Her sister had several kinds of 
skin manifestations: first, papuloerythem- 
atous nodules in the region of the iliac 
crest and a year later vesicular elements 
appeared on the outer aspect of the arms. 
Both lasted about three weeks. Biopsy re- 


vealed nonspecific panniculitis.!° None of 
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these manifestations was observed in our 
patients. 


V. Physical Examination 

Body Build and Sexual Development.— 
Thirty-one of our fifty-eight adult patients 
Many of the pa- 
tients looked considerably than 
their true age, and some were of short 
stature. One (Table 1, Case 20), who was 
16 years old, was so underdeveloped that 
he looked like a boy of 12. In nine other 
male patients (Table 1, Cases 1, 2, 15, 28, 
34, 35) secondary sexual characteristics 
were underdeveloped. French authors men- 
tioned impotence among their patients.’!** 
Of our female patients, some were sexually 
underdeveloped. One (Table 1, Case 9), 
who was married 11 years, was sterile; 


were of asthenic build. 
younger 


infantile sexual 
gans. Four others had hypomenorrhea, and 
two of them had not become pregnant dur- 
ing four years of married life. 

Cardiovascular System.—The findings in 
this system were meager. An “innocent” 
systolic murmur (Grade 1 to 2) was heard 
in 23 patients. ECG was normal in all ex- 
cept one with questionable early left heart 
hypertrophy (Table 1, Case 6). Fluoros- 
copy of the heart showed normal size in all 
patients examined. 

Blood pressure readings showed systolic 
pressure between 100 and 120 and diastolic 
pressures between 60 and 90 mm. of Hg. 
Occasionally 


examination revealed or- 


sinus tachycardia ob- 
served, 

There were no changes or symptoms 
with regard to peripheral blood vessels. 

In the literature very little is to be found 
regarding the cardiovascular system. In one 
case of Siguier et al. a transient pericar- 
ditis is reported." 

Liver.—In some patients we found slight 
hepatomegaly. In 56 patients a battery of 
liver-function tests showed normal results. 
Liver biopsy performed during splenectomy 
(Table 1, Case 11) showed normal tissue. 

In the literature five liver biopsies are 
reported; three showed normal results. One, 


in a patient who consumed large amounts 
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of alcohol, showed fatty changes,* and in 
another “reticuloendothelial changes” and 
abnormal liver-function tests are reported.” 


Spleen.—A moderate (one to three fin- 
gerbreadths) splenomegaly was present in 
36 of our patients. In two the spleen at- 
tained such a size that it gave rise to me- 
chanical disturbance and had to be removed. 
The operation had no influence on the 
general condition of the patients or on the 
course of the disease. 

Siguier and his colleagues believe spleno- 
megaly to be one of the cardinal signs of 
the Senhamou et al. found a 
palpable spleen in most of their 24 pa- 
tients.** 


disease.*® 


It is to be remembered that most of the 
patients came from countries where spleno- 
megaly due to malaria and other tropical 
diseases is common, so that it is difficult to 
evaluate the significance of splenomegaly 
in them, 

Nervous System.—No abnormal findings 
were observed. The cerebrospinal fluid in 
2 patients, EEG ni 2 others, and the ocular 
fundus in 44 patients were within normal 
limits. 


VI. Laboratory Examinations 


Rate.—The 
E. S. R. was already increased, usually con- 
siderably so, at the time of the attacks as 
well Although fluctua- 
tions were the rule in each individual case, 
there was no clear correlation between the 
occurrence of attacks and the level of the 
FE. S. R. Clinical remissions were not ac- 
companied by a drop of E. S. R. In more 
than 80% of estimations values above 30 
mm. in one hour (Westergren) were re- 
corded; in about 25%, 


Erythrocyte Sedimentation 


as between them. 


above 80 mm. in 
one hour. This is in keeping with the find- 
ings of most French authors who stress the 
importance of the rapid E. S. R. 
Hematological FE xamination.—Hemoglo- 
bin was examined 95 times in 63 patients; 
the mean value was 12.6 gm. per 100 cc. 
Red blood cells were counted 44 times in 
32 patients; the mean was 3,900,000, most 
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values between 3,500,000 and 4,500,000. No 
difference was found between counts per- 
formed during and between the attacks. 
Hemoglobin electrophoresis was performed 
in six patients, in three of them during an 


attack. No abnormal hemoglobin were 
found. Numerous fragility tests, sickling 


preparations, and Coombs tests (direct and 
indirect) revealed no abnormality. Ben- 
hamou et al. reported positive indirect 
Coombs several of their pa- 
26,32 


tests in 
tients. 

It is of interest to mention the recent 
findings of de Vries et al.4* They were the 
first to note the presence of spherocytosis, 
abnormality of the ghost membranes of the 
erythrocytes under the electron microscope, 
and serum antibodies against normal papa- 
inized cells. 

Thrombocytes and bleeding and clotting 
times in our patients were always within 
normal limits. Rumpel-Leede tests were 
done in 15 patients, in 6 of whom they 
were strongly positive. It should be men- 
tioned that some of our patients suffered 
from epistaxis from time to time; none of 
them, however, showed any abnormality in 
the clotting mechanism, and although the 
Rumpel-Leede was positive in some of them 
it was negative in others. 

Leukocyte counts were performed 260 
times in 63 patients. Six of them showed 
values above 13,000, the mean was 7200, 
and the majority of the values fell within 
normal limits. White blood cell counts re- 
ported in the literature were usually within 
normal limits. During the attacks, however, 
leukocytosis was reported in many cases, 
with values ranging between 10,000 and 
20,000. 
found.** 


In one patient neutropenia was 
In 176 differential counts on 50 
patients we found a slight shift to the left, 
with a mean of 8% band cells, no younger 
forms being detected. In 126 eosinophil 
counts in 47 patients, no significant devia- 
tion was discovered. Sternal marrow 
smears were examined six times with nor- 


mal results. 
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Blood Proteins ——Serum proteins were 
within normal limits except in patients who 
were in the terminal stage of renal failure. 
Serum protein and lipoprotein paper elec- 
trophoresis showed no deviation even dur- 
ing crises. 

In recent investigations we have become 
‘aware of increased fibrinogen levels. Of 
18 patients so far examined, values ranging 
from 700 to 1500 mg.% were found in 8. 
Of the remaining patients, six were above 
the upper limit of normal (400 mg.%, 
gravimetric determination), with values be- 
tween 450 and 600 mg.%. In the other 
four the fibrinogen was around 350 mg.%. 
Among the patients with extremely high 
values proteinuria was present in some and 
absent in others. Patients with highest 
had the most rapid 
E. S. R. This problem is being investigated 
at present. 


fibrinogen levels 


Other Examinations.—Many other tests 
were performed. Hundreds of blood 
were negative for and 

In hundreds of blood cultures no 
growth was obtained. 


smears malaria 
Borrelia. 
Virus studies were 
always negative. Numerous agglutination 
tests were performed in a search for pos- 
sible cause of fever, always with negative 
results. Twenty-five L. E.-cell 
tions were negative. Liver-function 
were normal. 


examina- 
tests 
Serum uric acid was exam- 
ined and found normal in eight patients. 
Cholesterol values were normal, except in 
the cases with renal involvement. Twenty- 
17-ketosteroids 
were examined in 8 males and 3 females; in 


four-hour urine tests for 
all except three values were below normal, 
a not uncommon finding in chronically ill 
patients. 

Porphyrin Metabolism.—Drs. Kidron 
and Chatchkes (Shaarey-Zedek Hospital 
and the Hebrew University, Jerusalem) in- 
formed us that they had found increased 
uroporphyrin in one of their paticats with 
Fr. M. F. They examined urines of 25 of 
our patients and found values between 40 
and 90ng. per 100 cc., the upper normal 
limit of the method emploved being 30yg. 
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per 100 ce. Porphobilinogen has never been 
found. For technical reasons we were un- 
able to duplicate these tests. The signifi- 
cance of this finding cannot be evaluated 
at present. 

No abnormal biochemical or bacteriologi- 
cal findings are reported in the literature. 


VII. Renal Involvement 


Considerable proteinuria was found in 
20 of our patients, in 11 of them more than 
2 gm. per liter. Traces of protein were 
found in an additional 18 patients. Other 
urinary findings were scanty. Occasionally 
a few white or red cells were seen in the 
sediment. Only the three patients who 
died from renal failure (Table 1, Cases 
12, 13, 15) had additional findings in the 
terminal stage. In several patients we ob- 
served a gradual increase in the intensity 


of proteinuria over the course of years. 


Complete urological examination, including 
pyelography, was performed in very many 
patients. It never revealed any cause for 
proteinuria. 

Three of our patients died of renal com- 
plications, and other members of the fam- 
ilies 


(not included in: our series) showed 


a similar fatal outcome. One of our pa- 
tients (Table 1, Case 12) first came under 
our observation at the age of 15. He then 
had a typical history of five years’ duration, 
with 


crises. 


classical abdominal arthralgic 


Massive albuminuria was _ found. 
Serum albumin was 2.6 gm. per 100 cc., 
and serum globulin, 2.8 gm. After a short 
time edema appeared and the full nephrotic 
syndrome Serum cholesterol 
rose to 390 mg. per 100 cc. The Congo red 


test was positive for amyloidosis. This pic- 


developed. 


ture existed for more than a year, while 
frequent typical abdominal attacks contin- 
ued until death in 
Postmortem 


renal failure ensued. 


examination revealed severe 
amyloidosis of nearly all internal organs. 
This is the first case of F. M. F. which has 
come to postmortem examination (1953). 
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Amyloidosis as the cause of the nephrotic 
syndrome and renal failure was convinc- 
ingly demonstrated. 

The sister of this patient (Table 1, Case 
13) died in another hospital, to which she 
was admitted with typical attacks; there a 
nephrotic syndrome was diagnosed, but 
neither Congo red test nor autopsy was 
done. The family reported that before they 
immigrated to Israel “an older brother (not 
included in our series) died edematous and 
in renal failure after having been afflicted 
with the same familial malady.” 

A patient of ours (Table 1, Case 15) 
was hospitalized in our department in 1953 
with the characteristic syndrome. His urine 
—examined repeatedly—trevealed at that 
time only traces of protein. In 1956 he 
was admitted to the Hadassah Hospital, 
Jerusalem, where renal insufficiency due to 
amyloidosis was diagnosed. Postmortem 
examination revealed amyloidosis of most 
internal organs. We were informed that in 
the same institution another case of the 
syndrome has been found to have amyloido- 


sis at postmortem examination (Prof. H.. 


Ungar and Dr. S. Laufer, Department of 
Pathology, Hebrew 
communication ). 


University, personal 

Another fatal case was recently observed 
in our hospital. This was a 12-year-old girl 
who suffered from F. M. F. and died in 
renal failure. Necropsy revealed amyloi- 
dosis. Her brother is at present hospitalized 
with classical abdominal crises. (Both pa- 
tients were seen after ihe termination of the 
present series. ) 

Another of our patien's who had prote- 
inuria told us that his older brother died 
abroad from renal failure a few years ago, 
after having suffered for many years from 
the typical syndrome. 

We have been unable to prove amyloido- 
sis as yet in several of our patients who 
present proteinuria (2+) but no other 
signs or symptoms of renal disease. Find- 
ings on 10 Congo red tests, 3 gingival 
biopsies, and 7 rectal biopsies (performed 
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according to the suggestion of Gafni, Tel- 
Hashomer Government Hospital) + were 
negative. 

To Mamou and Cattan '! goes the credit 
of having first described the renal compli- 
cation (“nephropathy”) of the disorder and 
emphasizing its importance. They found 
that 8 of their original 14 patients devel- 
oped renal involvement several years after 
the onset of the disease, and 7 of them 
succumbed to it. To the very end, these 
patients exhibited the full syndrome, with 
attacks of fever, abdominal pains, arthral- 
gia, etc., while showing a renal picture sim- 
ilar to nephrosis. The authors commented 
that the clinical picture was suggestive of 
amyloidosis, a suggestion which has been 
proven by our autopsy experience. All 
French authors confirmed and emphasized 


the presence 58-08, 
28-28,20,25-40 


of renal complications. 


Cases of death from renal failure were 
described not only by Mamou and Cattan " 
but also by Hitzig 

al..2® and 
a_ frequent 


Senhamou et al., 
Siguier 

Albuminuria 

finding in their patients. 


Fanconi,”* and 


Bonan.** was 

Other renal findings have been but un- 
commonly reported. Benhamou et al. speak 
of transient “hematuric nephritis” in one 
of their patients and “acute nephritis” in 
another.2® Similar findings were reported 
by Calligaris in two brothers.” Benmussa 
and Corcas described a patient who suffered 
from the typical syndrome from early child- 
hood, had an episode of “lower nephron 
nephritis” at the age of 14 and an attack 
of renal colic with hematuria at the age of 
23, and was operated on and “a large kid- 
ney full of blood” removed.27_ A _ patient, 
one of three siblings with typical F. M. F., 
suffering from transient hematuria during 
otherwise classical crises was described by 
Shwayri and Tutunji.2” We have one pa- 


+ Dr. J. Gafni found rectal biopsy material posi- 

tive for amyloidosis in some of his patients who 
were suspected of having amyloidosis but in whom 
findings on Congo red tests and gingival biopsies 
were negative (personal communication). 
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TABLE 7.—Intervals Between 


15 5 
19 5 
“0 1 5 6 
21 Is 3 6 
2 2 2 
27 4 2 4 
29 1 23 ll 


tient demonstrating transient hematuria 
during attacks. 

There can be no doubt, then, that renal 
involvement is a frequent and serious com- 
plication. Albuminuria and the development 
of nephrosis and renal failure due to amy- 


loidosis seem to be characteristic. 


VIII. Periodicity 


Since many cases of the disorder are to 
be found among the series which have been 
described in the literature under the head 
ing of “periodic disease,” it was of interest 
to examine more thoroughly to what degree 
regular spacing of attacks, that is to say 
periodicity, can be considered a character- 
istic feature of the syndrome. Careful ex- 
amination of our charts quite 
definitely the absence of any such order in 
the sequence of the attacks. In an individ- 
ual patient crises may at one time be close 
together and at another, farther apart. The 
intervals are never the same, and remissions 
Patients 


showed 


of months or even years occur. 
cannot be arranged into groups of similar 
behavior with respect to the spacing of 
attacks. Table 7 shows the intervals ob- 
served in patients who had at least 10 con- 
secutive attacks while under our care and 
illustrates the above statement. An analysis 
of the reported intervals when patients 
were ambulant revealed the same lack of 
periodicity. 

French authors arrived at the same con- 
clusion, and some of them stressed this 
point Authors out- 
side of France did not pay special attention 
to the problem, but in all papers where case 
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Ten Consecutive Attacks 
Hospitalized Patients 


Days Between Consecutive Attacks 


ores oe 


aoe 


in Each of Eleven 


6 4 5 14 il 4 
3 3 5 6 3 3 
5 3 y 13 2 7 
€ 13 6 5 25 4 
4 2 32 s 5 14 
92 4 5 2 3 il 
12 24 30 5 ¥ 85 
5 3 5 6 6 3 
12 3 6 3 2 2 
21 | ly 10 34 6 
18 2 29 30 2 4 


reports appear it is readily evident that 


“periodicity” is absent. The same is true 


of the patients whose case histories were 
reported in detail by Reimann, who coined 
the name “periodic disease.” 

We can therefore conclude that the dis- 
order described by us is a chronic recurrent 
syndrome, in the same manner as a great 
many other syndromes, but certainly not a 
“periodic”: event recurring in a fixed se- 
quence. 


IX. Pathology 


Many of our patients and many reported 
in the literature have been operated on, 
laparotomies and occasional arthrotomies 
being performed. In several patients biop- 
sies of skin, liver, spleen or joints have 


been done. In addition the results of a 
few postmortem examinations are now 
available. 


Laparotomies.—As a rule no abnormali- 
of our 
operated on during an acute attack, the 
surgeon recorded mild hyperemia. In the 
literature stringy fibrinous exudate with 


ties are found. In some cases, 


acute exudative inflammation on microscopic 
examination is mentioned in one patient; 
scattered fibrin-like material, in another, 
and “cloudy fluid” with fibropurulent exu- 
date, in two more.**! The appendices re- 
moved were always devoid of pathological 
alterations. 

Biopsies —Biopsies of joints revealed in 
one patient a chronic inflammatory exudate, 
in another a freshly developing pannus of 
the synovia, and in a third nonspecific in- 
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flammation. In another the synovia was 


normal. 

Biopsies of liver, pancreas, lymph nodes, 
and muscles failed to reveal any deviation 
from the normal. The spleens from two 
of our patients showed the usual micro- 
scopic picture of splenic hypertrophy. 

Postmortem Examinations.—Death in all 
cases was the result of renal insufficiency. 
At necropsy, as mentioned above, extensive 
amyloidosis was found. Careful examina- 
tion has so far failed to reveal any addi- 
tional pathological findings. 

In summary, histopathological investiga- 
tions during life have so far revealed 
meager findings, if any at all, which we 
regard as unspecific. In contrast to this 
stands the amyloidosis revealed at post- 
mortem examinations. Though important 
and characteristic, such secondary amyloi- 
dosis cannot be considered a finding specific 
for the disorder. 


X. Diagnosis 


There should be no difficulty in diagnosis 
in typical cases of longer duration. The 
syndrome presents such a striking and 
unique combination of features that there 
is hardly need of a list of possible differen- 
tial diagnoses. The history of repeated at- 
tacks of fever accompanied by abdominal 
pain or arthralgia, starting in childhood in 
patients of Mediterranean origin, especially 
Jews or Armenians, provides strong pre- 
sumptive evidence for the diagnosis of 
such as familiality, will often be elucidated 
by careful questioning. 
attacks examination 
should be negative apart from the possible 
finding of splenomegaly. 


Additional factors of importance, 


Between clinical 
Laboratory ex- 
aminations should reveal a rapid E. S. R., 
increased and 
Other recur- 


spherocytosis, fibrinogen, 
in many cases proteinuria. 
must be excluded. 


As stated above, the disclosure of any 


rent chronic diseases 


definite etiology automatically disproves the 


diagnosis of the syndrome. There are, 
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however, two specific situations in which 
difficulty may arise. 

The first of these concerns patients in 
whom for various reasons no history of 
preceding attacks of any kind can be ob- 
tained. As is clear from the above descrip- 
tion, the local abdominal findings often 
make it impossible to exclude the presence 
of a lesion requiring surgical intervention. 
However, E. S. R. elevated out of all pro- 
portion to what is usual in the common 
acute abdominal conditions, in combination 
with spherocytosis and increased fibrinogen 
should point to the correct diagnosis. It is 
obvious that exploratory laparotomy some- 
times cannot be avoided and that the correct 
diagnosis will become apparent only after 
further time has elapsed. 

The second situation concerns the cases 
with prolonged joint manifestations. Vari- 
ous acute and subacute arthritides may be 
simulated, especially if the spontaneous re- 
mission coincides with the administration 
of salicylates or cortisone, which are in- 
effective in this disease. There is no harm 
in this, as the correct diagnosis will be 
made in subsequent relapses. On the other 
hand, if the joint symptoms be more pro- 
longed and confined to one joint, erroneous 
diagnosis, such as tuberculosis, may lead to 
detrimental surgical procedures. This can 
only be avoided, as in one of our cases, by 
careful questioning as to episodes of fever 
with abdominal pain and other manifesta- 
tions of F. M. F. 


XI. Treatment 
No effective treatment exists. A complete 
list of drugs which have been given would 
be very long indeed. 
tried 


We ourselves have 
penicillin, 
streptomycin and the broad-spectrum anti- 


inter alia sulfonamides, 
biotics, alone and in various combinations: 
quinine, quinidine, emetine, chloroquine 
(Aralen), neoarsphenamine (Neosalvarsan), 
quinacrine (Atebrine), salicylates, amino- 
pyrine (Pyramidon), colchicine, antihista- 
minics, anthelminthics, various hormones, 
and vitamins, all to no avail. The literature 
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mentions most of the above drugs and 
several others: chlorpromazine, 
therapy, Priscophen (combination of tolaz- 
oline, adiphenine, and phenobarbital). 
None of them were helpful. 


vaccino 


Some of our patients as well as many 
reported in the literature received cortico- 
tropin (ACTH) or cortisone. This treat- 
ment has not terminated or prevented 
attacks. These two drugs are believed by 
some to enhance deposition of amyloid ma- 
terial, and their use seems perhaps contra- 
indicated in F. M. F. 

Following Willis’ paper ® we tried p-ami- 
nobenzoic acid (P. A. B. A.) in large doses 
in eight patients, in some for several 
months. No benefit whatsoever was noted. 
Other authors had the same experience, 
with the exception of Shapiro and Treinin,’* 
who observed an amelioration in one pa- 
tient. But in this patient, too, the attacks 
returned after some time. There remains 
only the possibility of symptomatic relief 
during the attack. This is not, however, 
without its problems. The disorder is a 
recurrent chronic disease causing severe 
pain. The danger of addiction to opiates 
is therefore very real. Opium in its various 
forms has to be taken off the list as soon 
as the diagnosis is established. It is some- 
times hard to deny opiates when confronted 
with a patient in agony. But as in all pro- 
longed nonfatal painful conditions — the 
avoidance of addiction must be superior in 
consideration of the patients’ welfare. We 
must therefore limit ourselves to the use 
of analgesics in various combinations. 


XII. Prognosis 

The disorder described in this paper is of 
a very chronic nature, and we do not know 
whether recovery takes place. No case of 
complete remission is on record as far as 
we know, nor did we come across one 
among our own patients. Table 8 shows 
the extreme chronicity of the c.1sease, which 
apparently lasts throughout life. Once the 
disorder has been diagnosed, the patient 
has to brace himself for the grim prospect 
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& 
TaBLe 8.—Duration of the Disease 
Patients, No. 
Years Our Series Literature Tota) 
1-5 13 17 30 
6-10 27 16 43 
11-15 14 14 2s 
16-20 7 8 15 
21-25 6 
26-30 3 
31-35 2 3 5 
36-40 1 1 
41-45 1 5 6 
Not determined 1 3 4 
Total 74 83 157 


of a life with this disease. The most he 
can expect are quiet intervals of days, 
weeks, or several months between the at- 
tacks. If he is fortunate, he may experience 
a remission lasting for years. But he is 
never certain. His respite may come to an 
end any time, just as a long-drawn-out pe- 
riod of suffering with frequent attacks may 
stop suddenly and be followed by a long 
time of apparent good health. No sign will 
warn him or tell the physician as to the 
future. The disease is unpredictable. Like- 
wise, we do not find it possible, on analyz- 
ing our material, to subdivide the patients 
into groups with different courses, not only 
as far as the number and localization of 
attacks are concerned but also with regard 
to severity. Various forms alternate, and 
all may be manifest eventually in the same 
person. Little can be said about possible 
factors influencing the course of the dis- 
ease. It has been reported that prolonged 
remissions have come to an abrupt end 
after trauma or strenuous physical exer- 


cise. We, too, have seen similar cases. 


No other provoking factors are known. 
On the other hand, pregnancy deserves to 
be mentioned as a factor, the only factor 
known so far, which seems to have an 
ameliorating effect. In our series there are 
24 female patients, of whom 8 are married. 
Three of them are sterile. In four of the 
five remaining patients 11 pregnancies have 
occurred, during every one of which a 
The 


pregnancy are 


remission was experienced. 
during complete 


and seem too constant to be attributable 


remis- 
sions 


bg? 
4 
| 
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Patients, No 


Our Series Literature * Total 


Age, Yr 
1-10 17 10 27 
11-20 29 22 51 
21-30 21 25 46 
31-40 4 15 19 
41-50 1 6 7 
51-60 2 
61-70 1 1 
Not stated 13 13 
Total 74 S3 157 


* Age at the time_of publication of the respective papers. 


to mere chance. In the literature many 
instances of remissions during pregnancy 
are cited.671131 In our fifth patient her 
only pregnancy was not accompanied by a 
remission. In the literature only one pa- 
tient is reported to have had more frequent 
attacks during each of her four pregnan- 
cies.2* Nothing is known about the possible 
mechanisms through which the assumed in- 
fluence of pregnancy is effected. 

The disorder seems to affect life expect- 
ancy severely. Most of the patients are 
young. Only seven of our patients and 
about one-third of those reported in the 
literature have completed their third decade. 
Table 9 shows the age distribution of the 
two series; it is almost entirely a disease of 
the young and middle age. Where then is 
the older age group? There are two possi- 
bilities. Either recovery or death must have 
removed it from the series. As we have 
pointed out, no recovery has so far been 
reported or observed. On the other hand, 
we know definitely that a considerable num- 
ber of patients have died from renal com- 
plications: 3 in our series as well as 2 of 
their siblings, a recently observed case (see 
VII. Renal Involvement), and at least 13 
reported by others (Ungar and Laufer, 
personal communication, and others 11-1620, 
22,32) We have stressed the high frequency 
of albuminuria among our patients, which 
finding we have good reasons to regard as 
highly suggestive of renal involvement 
which may terminate in fatal amyloidosis. 

Senmussa and as cited by Cat- 
tan,*! have expressed the opinion that every 
patient afflicted with the disease will ulti- 
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mately die from renal failure. Although 
we realize that the problem of the ultimate 
fate of the sufferers of the disease must be 
studied much more thoroughly, we tend to 
assume that the absence of the older age 
group in the series is caused by the high 
mortality during youth. 

then, this is a 
chronic, so far incurable disorder, with an 
unpredictable course and fatal in a certain 
proportion of its victims, 


To conclude, severe, 


XIII. Etiology and Pathogenesis 


- Nothing certain is known of its etiology 

and pathogenesis. The many unsuccessful 
attempts to isolate bacterial or viral agents 
would tend to eliminate the possibility of 
an infectious etiology. Reimann ® discussed 
as etiologic possibilities allergic, endocrine, 
metabolic, and psychogenic factors without 
being able to prove any of them. 

We pointed out in our earlier paper ! 
that in view of the ethnical and familial 
incidence no theory can be accepted which 
does not take these facts into proper ac- 
count. We postulated that these factors 
point clearly to a genetically determined 
inborn error, biochemical or structural, as 
the cause of the disease. Pathology knows 
many similar examples, some of them ethni- 
cally linked, such as Mediterranean anemia, 
sickle-cell anemia, congenital spherocytosis, 
and some lipid-storage diseases. The symp- 
tomatology of these derangements is often 
characterized by crises, although we know 
too little about the intricate nature of these 
disturbances and the interplay with environ- 
mental factors to be able to understand the 
cause of the exacerbations leading to “‘at- 
tacks.” 

De Vries et al.** proposed an autoim- 
mune mechanism as the pathogenetic factor 
in F. M. F. Should this prove to be true 
it would be an exceptional example of auto- 
immune reaction, since F. M. F. is a con- 
gonitally determined disorder, whereas all 
previously reported autoimmune reactions 
are of the acquired type. It would seem 
more likely, therefore, that the phenomena 
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observed by de Vries et al. are but further 
manifestations of the disorder and do not 
point directly to its etiology. 

In this connection, the amyloidosis ob- 
served in the syndrome has to be briefly 
Insofar as amyloidosis appears 
as a late complication, it is secondary to 
the basic disorder and would therefore be- 
long to the category of “secondary amyloi- 
dosis.” This again would be an interesting, 
perhaps unique, example of amyloidosis 
secondary to a congenital familial disorder. 
An attempt to classify the amyloidosis of 
the syndrome as “primary” and as another 


discussed. 


example of the recently described “familial 
refuted 
not only because of its late appearance in 
F. M. F. but of essential 
dissimilarity between the two disorders. 


primary amyloidosis must be 


also because 


XIV. Nomenclature 


During the last decade or so most cases 
of the disorder have been described under 
the heading of “periodic disease.” What- 
ever the nosological merits of this term, it 
is now abundantly clear that the disorder 
described in this paper is not identical with 
the conditions designated by Reimann as 
“periodic disease” or “periodic diseases,” 
although some of his cases are examples of 
the syndrome under discussion. 
“periodic diseases” 


Even if 
would be accepted as 
a generic term, there would still be need 
of a special name for the disorder whose 
characteristics have been sharply delineated 
in this paper and whose relation to the 
other “periodic diseases” or conditions is 
at least very doubtful. Besides, our dis- 
order is not periodic at all, as we have 
proved in earlier chapters, or not more so 
than any of the many diseases showing re- 
There be no deubt 
then, that to continue to record F. M. F. 
as being one of the many and various peri- 


current attacks. can 


odie conditions of Reimann can lead only 
to confusion and delay progress. It has 
been one of the main purposes of this paper 
to stake out the claim for a special place 
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in nosography for the disorder herein de- 
fined and described. 

Most French authors proclaimed their 
dissatisfaction with the the 
conception of “periodic disease.” Some 
of them to the disease as “‘so- 
called periodic disease’’ dite 
périodique ) 


Having segregated the disorder from the 


name 
refer 
(maladie 


“periodic disease” group, we are left with 
the name of “benign paroxysmal peritoni- 
tis” as the only other contender with his- 
toric rights.* The disorder, however, is far 
from benign, as has been amply shown in 
our paper, and it is not acceptable to place 
the entire emphasis on the abdominal crises. 

The terminological problem in a disease 
about whose etiology, pathogenesis, and 
pathological morphology so little is known 
is beset with difficulty. Mamou *° suggested 
the name Epanalepsie Méditerranéenne, 
which means recurrent Mediterranean at- 
tack. The known facts of the disease are 
its heredofamilial tendency, its restriction 
to or preference for the Mediterranean 
ethnic groups, and its clinical picture whose 
truly constant and obligatory feature is the 
occurrence of fever accompanied usually, 
but not invariably, by painful manifesta- 
tions in Taking all 
these points into account, a good case can 
be made for an inclusive descriptive name: 
chronic, recurrent heredofamilial Mediter- 
ranean fever, or, in short, familial Mediter- 
ranean fever (F. M. F.). This is the name 
which we suggested! as a solution to the 
terminological problem until such time 
when more basic facts, etiological and path- 
ogenetic, become known in the light of 
which, if another final 
name can be decided upon. 


various localizations. 


necessary, and 


XV. Conclusion and Summary 


It has been the aim of this paper to 


establish the existence of a new entity in 
the nosography of diseases. In order to do 
this we have defined a number of diagnostic 
criteria, in accordance with which we were 
then able to cull from the literature numer- 
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To these 


ous examples of the syndrome. 
cases, which are to be found under various 
headings, we have added 74 new cases 
observed by us. 

This combined case material formed the 
basis of our present investigation. A new 
nosological entity emerged as a clear-cut 
syndrome of rather frequent occurrence 
with definite heredofamilial features among 
ethnic groups of Mediterranean stock. We 
have described in detail the clinical picture 
and the laboratory findings of the syn- 
drume, its chronicity, its characteristic re- 
current attacks of fever with painful 
manifestations in abdomen, thorax, joints, 
and skin. We have pointed out the relent- 
less course and the frequent renal involve- 
ment terminating in amyloidosis and death 
in a certain percentage of cases. We dis- 
cussed what meager data exists on patho- 
logical anatomy, and theories as to the 
etiology and pathogenesis of the disease. 
We have stated reasons for considering the 
disorder to belong to the group of racially 
linked heredofamilial diseases with an in- 
born biochemical error. 

We believe to have established the case 
for a place and name of its own for this 
disorder in the classification of diseases. 

Progress in the clarification of the many 
problems in the etiology and pathogenesis 
of the disorder will be decisively furthered 
by its recognition as a separate entity, dis- 
tinct from the various conditions described 
as “periodic disease.” We have finally set 
forth the deliberations which have led us 
to adopt the name of chronic recurrent 
heredofamilial Mediterranean fever for the 
disease. 

The entire staff of the Tel Hashomer Hospital, 
especially the Laboratory and X-Ray Departments, 
cooperated in the collection of the material which 
formed the basis of this report. Dr. J. Gafni 
helped in the preparation of the paper. 


c/o Tel-Hashomer Government Hospital. 
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Studies in Myasthenia Gravis 


Review of Two Hundred Eighty-Two Cases at The Mount Sinai Hospital, New 


York City 


KERMIT E. OSSERMAN, M.D.; PETER KORNFELD, M.D.; ELLIOTT COHEN, M.D.; GABRIEL GENKINS, M.D.; 
HARVEY MENDELOW, M.D.; HAROLD GOLDBERG, M.D.; HENRY WINDSLEY, M.B., B.S., Lond., and 


LAWRENCE I. KAPLAN, M.D., New York 


Reviewed for therapeutic results were 
282 proved cases of myasthenia who were 
attending the Myasthenia Gravis Clinic of 
The Mount Sinai Hospital, New York City. 
Various statistical studies were presented as 
an exhibit, which is summarized as follows. 

Patients with this illness present varying 
clinical pictures but with the common de- 
muscle fatigability 
worse by exercise and partially reversible 
by rest or the administration of anticho- 


nominator of made 


linesterase drugs. Within this broad picture 
there are many variants, such as sex, age of 
onset, localization or spread of symptoma- 
tology, and prognosis. 


Sex, Age, and Race 


There were 188 female and 94 
patients, confirming the previously reported 
2:1 sex ratio.’ As the clinical picture varied 
in the over-all group, our tendency was to 


male 


segregate patients showing similar features. 
The sex ratio was 1:1 in the milder forms 
of the disease and varied from two to four 
females to one miale in the severer forms. 
In the acute fulminating myasthenia males 
were found to have thymoma more fre- 
quently percentage-wise than females and 
tended to be the more critically ill patients. 

Myasthenia may start at birth or as late 
as in the eighties. Sixty-seven per cent of 
female cases had their onset between the 
ages of 11 and 40, with the highest inci- 
dence in the decade of 20 to 30 years. 


Submitted for publication Nov. 16, 1957. 

From the Myasthenia Gravis Clinic and the 
Departments of Medicine and Neurology, The 
Mount Sinai Hospital. 
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Fig. 1.—Age and sex. 


Sixty-three per cent of the males first 
became symptomatic in the 31- to 60-year 
range, with the highest incidence in the de- 
cade from 40 to 50 years. Sixteen cases 
were Negroes. 


Past History 
Patients’ past medical or surgical histories 
failed to reveal any single disease or se- 
quence of disorders which were of statistical 
significance. 


Precipitating or Aggravating Factors 


In the vast majority of patients there was 
no history of precipitating factors, although 
some patients associated infection (partic- 
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TABLE 1.—Symptomatology 


Onset, % 


Unilateral... 

E. O. M. palsies...__. 
Dysathria_. 
Dysphagia... 
Chewing... 
Dyspnea_ 
Pace... 
Neck... 
Back __. 
Upper extremity 
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6 


Lower extremity 


2. 
Generalized 


ularly of the upper and lower respiratory 
tracts), emotional upset, trauma, postoper- 
ative complication, menses, and pregnancy 
with the onset of myasthenia. None of the 
above factors proved to be statistically sig- 
nificant. 


Symptomatology 

Table 1 summarizes all the initial symp- 
toms present as well as all those that oc- 
ene time. Fourteen per cent of the patients 
curred subsequently during the course of the 
disease, although not necessarily present at 
had subjective sensory complaints, such as 
nonspecific pain, cramps, headaches, and 
paresthesias. Pain in the posterior neck and 
low back region, without evidence of weak- 
ness, may be the only initial symptom.* 
Twelve (4.3%) of our cases had such an 
onset The first weakness of the disease may 
be localized in a small area of the body be- 
fore paresis in other muscle groups becomes 
clinically evident. Ptosis and/or extraocu- 
lar muscle palsies were present at onset in 
about half the patients; other bulbar symp- 
toms were present in about one-fourth of 
the patients. 

Table 2 shows the clinical course of 109 
patients whose initial symptoms were con- 
fined to the eyes. A previous report * stated 
that spread of symptoms to other areas after 
two years of localization is unlikely. A 
spread of symptoms from the initial eye 
onset occurred in 27 cases (25%) in this 
group between 2 and 17 years after onset. 
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2.—Course from Eye Onset 


Average 
Im- Worse Survival 
proved, or Dead, to Date, 
% % Yr. 
No spread K 65 
8 (less 
than 2 yr.) ? 48 
Spread (after 
2 yr.) 2 59 


Remission 

In our series remission represents a period 
of three months or longer in which the 
patient is symptom-free and receives no 
anticholinesterase medication. Seventy-one 
of two hundred eighty-two patients (25% ) 
had a total of 75 remissions and forty-one 
patients, exclusive of 6 neonatal cases, re- 
main in remission at the time of this report. 


Remissions, No 
25 
13 


Disease, Yr. 


Total 75 
“A” remission is a patient without symp- 
tomatology or need for cholinergic medica- 
tion for at least three months. Current “A” 
is as follows: 
Age ‘ Males 
Under 30 
Over 30 


Total 

The average duration was 2.8 years, with 
a spread from 3 months to 15 years. It is of 
interest to note that 50% of all remissions 
occurred during the first two years of the 
disease. Thereafter the rate seemed to drop 
off sharply. 

Crisis 

Forty-nine patients (17.3%) had a total 
of 59 crises, of which 42 were myasthenic 
and 17, cholinergic in nature. Six patients 


had more than one crisis, the maximum 
number in any one patient being four. 


% ae 
Ptosis 
60 
17 39 
55 
ie 
> 
3 3 
4 3 
5 3 
6-10 14 
11-15 10 
16-20 
21-25 3 
Es 
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TABLE 3.—Crisis * 


Survival After 


Year of Crisis Cases, No. Crisis, Yr. 
1-5 36 21 
6-10 7 1 
11-15 1 
16-20 4 
21-25 1 
49 25 
1 17 
2 ll 4 
3 3 1 
4 3 1 
5 2 1 


* 49 (17.3%) of the patients had a total of 42 myasthenic and 
17 cholinergic crises. Survival rate was 51%. 


Table 3 shows that crisis most frequently 
occurs in the first two years of the disease. 
The ratio of myasthenic crises to cholinergic 
crises was almost three to one. Forty-three 
crises necessitated the use of the respirator, 
and tracheostomy was employed in twenty- 
four instances. Any patient who spent more 
than 24 hours in the respirator was tracheos- 
tomized. This procedure greatly facilitated 
management of excessive bronchial secre- 
tions, particularly in cholinergic crisis, and 
usually shortened the over-all time spent in 
the respirator. Of the 24 crises that term- 
inated in death, 15 were myasthenic, 5 were 
cholinergic, and 4 were mixed in nature. 


Survival and Death 

Forty-three (15%) cases died; six were 
nonmyasthenic deaths. Table 4 reveals a 
distribution similar to that found in Table 
3. Twenty-nine of the thirty-seven myasthe- 
nic deaths occurred in the first two years of 
the disease. Postmortem findings in this 
series of patients will be reported subse- 
quently. At autopsy it was difficult to dis- 
cern the immediate cause of death. The 
clinical impressions were that the patient 
died of either respiratory or cardiac failure. 
In the former either the asphyxia was due 
to stoppage of respiration before mechanical 
aids could be used or death occurred in the 
respirator when the tracheobronchial tree 
became blocked by excessive and inspissated 
secretions. At times the heart would cease 
beating even though the patient had adequate 
respiratory exchange while in the respirator. 
This cardiac stand-still could be vagal in 
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TaBLe 4.—Year of Survival and Death * 


Deaths, No. 


Year Survivals, No. Myasthenic Nonmyasthenic 
0 45 16 0 
1 23 9 1 
2 22 4 0 
3 31 1 0 
4 15 2 1 
5 17 0 1 
6 20 2 0 
7 Ss 1 0 
S 10 0 1 
9 5s 0 0 

10 6 0 0 
il 9 0 0 
12 0 0 
13 7 0 i) 
4 7 0 0 
15 4 0 9 
16 4 0 0 
17 4 1 1 
18 6 1 1 
19 4 0 0 
20 3 0 ) 
21 3 0 9 
22 6 0 0 
23 3 0 9 
24 2 0 0 
25 0 0 
26 6 0 0 
33 0 0 
35 1 0 0 
47 1 0 0 
Total 282 37 6 


* Myasthenic deaths, 37 (13%); total deaths, 43 (15%). 


origin. Finally, no cause could be estab- 
lished for some of the deaths. Perhaps 
ventricular fibrillation was the factor. This 


has previously been reported.‘ 


Laboratory Findings 


No characteristic abnormalities could be 
found in such a variety of tests as complete 
blood cell count, urinalysis, erythrocyte 
sedimentation rate, blood urea nitrogen, 
fasting sugars, serum cholesterol, 
creatin and creatinine excretion studies, total 
proteins, serum electrophoresis, or I'*! up- 
take studies. Routine chest x-rays were 
performed and in many cases tomograms, 
which revealed the incidence of thymoma 
to be over 10%. Electrocardiographic ab- 


blood 


normalities, consisting mainly in the abber- 
ation of the T wave, were presumably 
caused by associated cardiovascular disease 
or by the “juvenile” pattern found in adoles- 
cence and in young Negro males. Mendelow 
and Genkins*® reported their autopsy find- 
ings in 12 of these myasthenics. They 
found myocardial necrosis with secondary 
inflammatory reactions as well as similar 
skeletal and muscle lesions to be an integral 
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part of myasthenia gravis, particularly in 
those cases where thymoma is also present. 
\ follow-up report, with a study of a larger 
series of myasthenic autopsy findings, is in 
preparation, 


Clinical Classification 

The following clinical classification based 
on the above variants was devised by us. 
Our experience has shown that with use of 
this suggested classification the effects of 
treatment and the prognosis of the patient 
can be more clearly foreseen. 

Pediatric.—The pediatric form of myas- 
thenia has been divided into two classifica- 
tions. 

Neonatal: This occurs in infants born of 
myasthenic mothers and is a_ self-limiting con- 
dition, usually lasting no more than six weeks. 
The etiological factor is probably the transmission 
of some substance from mother to child across the 
placenta. 

Juvenile: Unlike the neonatal category, these 
children are born of nonmyasthenic mothers and 
tend to have a permanent form of myasthenia. 
This condition may occur at birth or at any time 
to the age of puberty. Usually there is more 
than one patient in a family; sisters, brothers, 
and cousins have been reported in this classifica- 
tion. Ophthalmoplegia, complete or partial, with 
severe bilateral ptosis relatively unrelieved by drug 
therapy is characteristic.® 

Adult.—The adult form of myasthenia 
was divided by us into five different classi- 
fications. 


Group I: A localized nonprogressive form of 
myasthenia, which has an excellent prognosis. 
Group II: 


more than 


Generalized myasthenia, involving 
one group of striated muscles with 
gradual onset, usually amenable to drug treatment, 
and with fairly good prognosis. 


Group III: Acute fulminating onset of gen- 
eralized myasthenia, with severe bulbar manifesta- 
tions. Usually the respiratory system is involved 
early. These patients respond poorly to drug 
treatment and have a very poor prognosis. 


Group IV: Late severe myasthenia, which de- 
velops usually at least two years after onset of 
Group I or Il symptoms and thereafter clinically 
resembles the Group III patient. 

Group V: Muscle atrophy. Most of these pa- 
tients start as Group II but as early as six 
months after onset begin to show atrophy. Because 


Osserman et al. 


amount and frequency of dosage are in- 


muscle atrophy has long been disassociated from 


myasthenia gravis, it was deemed advisable to 
make a descriptive group of these patients in order 
to emphasize this unusual feature. 


statistics and prognosis depend upon the other 


The mortality 


clinical features shown by these patients 

Results of Treatment.—The 
evaluation key devised by us was used in 
determining the results of treatment in our 
group of patients. 


following 


A’: Complete remission but subsequent exacerba- 
tion. 

A: Complete remission anticholinesterase 
medication ). 

B: Marked clinical improvement with reduction 
of anticholinesterase medication. 

C: Marked clinical improvement with no reduc- 
tion of anticholinesterase medication. 

D: No clinical improvement, but with reduction 
in anticholinesterase medication. 

E: No change. 

F: Worse. 

G: Dead. 

Major factors considered in evaluating 
drug therapy are as follows: 

1. How completely does the drug relieve symp- 

tomatology ? 


N 


. How severe are its side-effects ? 


w 


. What is the duration of action? 


+. 


. How great is the range between therapeutic 
effect and overdosage ? 


wn 


. What is the toxicity of the drug? 


. How clear are warning signs of overdosage? 


ND 


. Can the drug be helpful when the patient is 
resistant to neostigmine (Prostigmin) ? 


Anticholinesterase (Cholinergic) Drugs 
Used in the Treatment of 
Myasthenia Gravis 
Neostigmine.—Neostigmine has an anti- 
cholinesterase and possibly an anticurare- 
like action at the neuromuscular junction. 
Because of its dual action, neostigmine has 
been effective for treatment in the majority 
of patients with this condition, especially 
those with the milder types for whom rela- 
tively small doses are necessary. 
In the severer types of myasthenia neo- 
stigmine has a distinct disadvantage because 


of its short duration of action. When 
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creased, side-effects become pronounced and 
difficult to control despite the use of atro- 
pine. From as little as % of a 15 mg. tablet 
of neostigmine bromide three times a day 
in mild cases to over 100 tablets per day 
in severe cases may be needed. 

Now being tested in clinics are Timespan 
tablets of neostigmine in two strengths: 
22.5 and 45 mg. tablets, which are equivalent 
to 7.5 and 15 mg. tablets of regular 
neostigmine for immediate action. When 
the remainder of the drug is released, pro- 
longed action ensues. Schwab, Osserman, 
and Tether * reported that these tablets were 
tried in a total of 85 patients, of whom 
54 found them to be of such value that they 
wished to continue using them, a favorable 
percentage of 65%. The greatest value of 
the long-acting tablet is in eliminating the 
need for medication during the sleeping 
hours. It is expected that this drug will be 
available commercially in the near future. 

A disadvantage of neostigmine is that 
resistance to it may develop in severe 
myasthenia, so that even increased dosages 
cannot completely reverse the marked weak- 
ness of the patient. 

Before the newer drugs or dosage forms 
were available, 210 patients were treated 
with neostigmine at The Mount Sinai Hos- 
pital. Fifty-one patients still receive this 
drug. Those who prefer neostigmine feel 
that it gives them a “lift,” which other drugs 
do not. 


CH, 


PYRIDOS TIGMINE 


P yridostigmine.—Pyridostigmine ( Mes- 
tinon) bromide,’ which is a dimethyl car- 
bamate of 3-hydroxy-l-methyl pyridinium 
brorhide, has now been used in and re- 
ported from clinics throughout the world.*!® 
Regular pyridostigmine is available as a 60 
mg. double-scored tablet so that dosages as 
small as 15 mg. may be given. One 60 mg. 
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tablet of pyridostigmine is equivalent in ef- 
fect to one 15 mg. tablet of neostigmine. 
The duration of action of pyridostigmine is 
only slightly greater than that of neostig- 
mine. Many patients, particularly those in 
the group with severe symptoms, were most 
gratified in that they could arise in the 
morning without severe myasthenic symp- 
toms. The nocturnal relief with pyridostig- 
mine has become increasingly apparent with 
the further transfer of patients to this drug. 
It is rarely prescribed during the sleeping 
hours. 

As previously reported by us,** pyrido- 
stigmine is more effective than neostigmine 
in the relief of myasthenia that affects the 
small muscles innervated by the cranial 
Particular relief was neted in the 
muscles involved in ptosis, diplopia, and 


nerves. 


dysarthria. 

A striking advantage of pyridostigmine 
over neostigmine is in the marked reduction 
in the incidence of muscarinic side-effects, 
such as epigastric abdominal 
cramps, and diarrhea, and in the relief of 
nicotinic such as_ skeletal 
muscle cramps. This reduction was so pro- 
nounced that atropine could be discontinued 
in 75% of patients who had received atro- 
pine with neostigmine. No difficulty was 
found with toxicity, as the usual muscarinic 


distress, 


side-reactions, 


side-reactions occurred as soon as overdos- 
age with pyridostigmine was reached. It is 
easier to avoid overdosage with pyridostig- 


CHs 
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NEOSTIGMINE 


mine than with neostigmine because of the 
wider range between therapeutic and toxic 
effect. If there is any doubt, an edrophon- 
ium (Tensilon) test quickly resolves the 
problem. 

Two forms of Timespan tablets of pyri- 
dostigmine have been made available: a 
180 mg. tablet, which has the effect of one 
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60 mg. tablet of the regular pyridostigmine 
and a Y¥0 mg. tablet, which has one-half the 
effect of a regular 60 mg. tablet. Schwab, 
Osserman, and Tether * reported that these 
tablets were tried in a total of 109 patients, 
of whom 82 found them to be of such value 
that they wished to continue using them, 
a favorable response in 75%. The duration 
of effectiveness varied from a minimum of 
4 hours to a maximum of 12 hours, aver- 
aging approximately 6 hours. 

Less than 1% of patients are sensitive 
to the bromide in neostigmine and pyrido- 
stigmine. For these patients a 
preparation of pyridostigmine chloride (50 
mg.) may be obtained from the manufac- 
turer, 

In The Mount Sinai series 210 patients 
were treated with pyridostigmine, and 156 
of these patients preferred pyridostigmine 
to other drugs; 135 use the regular tablets, 
and 21, the prolonged-action tablets of 
pyridostigmine. 
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for the patient in crisis in a respirator, since 
it causes less bronchial secretion than other 
cholinergic drugs. 

Applying the criteria for the effectiveness 
of an anticholinesterase drug to ambenon- 
ium, we find that it is effective in the treat- 
ment of myasthenia gravis in many patients. 
It has a prolonged action as compared to 
neostigmine and possibly pyridostigmine al- 
though Grob ** found that the duration of 
action of pyridostigmine was equal, if not 
greater than, that of ambenonium. It has 
less toxic side-reactions than neostigmine, 
but more than pyridostigmine. These side- 
reactions differ from those of pyridostigmine 
in that central nervous system side-reactions 
are more evident, particularly headaches, 
than with either neostigmine or pyridostig- 
mine. Although gastrointestinal side-reac- 
tions are not nearly so common as with the 
other two drugs, they do occur when over- 
dosage is approached. They are late in ap- 
pearance; muscle 


fasciculations and 
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Ambenonium.—Three papers *°** have 
been published on the use of ambenonium 
(Mytelase, formerly known as Mysuran 
[WIN 8077]). This drug is N.N’-bis(2- 
diethylaminoethyl) oxamide bis-2-chloro- 
benzyl chloride. Ambenonium is available 
in 10 mg. and 25 mg. scored tablets. Only 
oral medication has been used. 

At The Mount Sinai Hospital 65 patients 
were transferred to ambenonium. The ini- 
tial dose was 5 mg. or, at times, 2.5 mg., 
and the dose was then gradually built up to 
therapeutic levels. Of the 65 patients, 16 
found ambenonium superior to pyridostig- 
and Ten preferred 
ambenonium in combination with pyridostig- 
mine. Thirty-nine patients requested to be 
returned to therapy with pyridostigmine be- 
cause of lack of relief of myasthenic symp- 
toms. Ambenonium has a distinct advantage 


mine neostigmine. 


Osserman et al. 


weakness are the early signs of overdosage 
with this drug.** 

We are still searching for the drug that 
will be effective when the patient is re- 
sistant to anticholinesterase therapy, since 
pyridostigmine and ambenonium are rarely 
effective when the patient is resistant to 
neostigmine. 


Drug Therapy 


Three important factors in drug therapy 
are to be considered when regulating the 
dose for a newly diagnosed myasthenic 
patient or for a known patient who is not 
adequately controlled on current medication: 
(1) choice of drug, (2) optimal dosage of 
drug, and (3) frequency of administration. 

Choice of Drug.—lt is difficult to deter- 
mine which drug will be the best for the 
individual patient. Experience would seem 


77 


: 
is 
; 
f 
4 
: 


A.M. A. ARCHIVES OF INTERNAL MEDICIN! 


Original Drug 


Neostigmine Pyridostigmine Pyridostigmine 


210 66 144 


Timespan 
Neostigmine Pyridostigmine Pyridostigmine Amberonium 


Remission Prostigmin 
4) 44 


Preference 
Current use 19% 


TaBLe 5.—Anticholinesterase (Cholinergic) Drug Treatment 


to indicate that pyridostigmine is the drug 
of choice in the treatment of myasthenia 
gravis, since it best controls approximately 
two-thirds, if not more, of the patients with 
minimal side-reactions. In the remaining 
group of patients ambenonium or neostig- 
mine alone or in various combinations may 
be superior. A 15 mg. tablet of neostigmine 
is equivalent in action to a 60 mg. tablet of 


pyridostigmine. The equivalent in ambenon- 


Timespan 
Pyridostigmine 


Transferred 


Timespan 


Neostigmine Ambenonium Combinations 


44 23 65 37 


Current 
Timespan 
Combination 


135 21 16 12 


25% 33 
7% 5% 


61% 49% 
57% 9% 


Tasre 6.—Results of Drug Treatment; Current 
Evaluation 


Group 
Better 
A 

B 


15 
No Change or Worse 
Cc 
E 
Dead 


Fig. 2—Edrophonium test in management; 2 mg. intravenously. 
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STUDIES IN MYASTHENIA GRAVIS 


Duration, Yr. 


Cases, 
Group No. 0 1-2 2-5 5-10 10-20 
Neonatal 6 3 2 H 
Juvenile 27 4 2 6 3 
I 70 9 5 28 14 il 
107 12 6 28 23 24 
26 13 4 9 
29 3 2 10 7 6 
17 2 2 2 5 5 


8 
| 
= 


Total 282 46 


* Including 6 deaths—2 in Group I. 
t See text re mortality. 


ium has not been clearly defined, but it 
seems to be between 5 and 7.5 mg. 

Optimal Dosage of Drug—The correct 
dosage can be determined by one of three 
methods: clinical; edrophonium testing the 
patient with 2 mg. one hour after the oral 
administration of the anticholinesterase drug 
to determine whether the dose is too little, 
optimal, or too much,*°** or intravenous 
titration, which is an accurate but dangerous 
procedure.*® Adult dose is 0.2 cc. (2 mg.) 
intravenously or 1.0 cc. (10 mg.) intra- 
The children 
than 34 kg. is 0.1 cc. (1 mg.) intraven- 
ously or 0.2 cc. (2 mg.) intramuscularly. 
That for children weighing more than 34 
kg. is 0.2 ce. (2 mg.) intravenously or 
0.5 ce. (5 mg.) intramuscularly. 

Interpretation of Response-—The 
sponse can be interpreted and classified as 
follows: 


muscularly. dose for less 


1. Myasthenic—in the inadequately treated 
patient 
(a) 
(b) 
(c) Minimal, if any, side-reactions 


Markedly increased muscle strength 
Absent fasciculations 


2. Optimal—in the adequately treated pa- 
tient 


(a) No significant change in muscle 
strength 
(b) Fasciculations (visible involuntary 


contractions or twitching of muscle fibers) 
may be present or absent 

(c) Slight side-reactions 

3. Cholinergic—in the overtreated patient 
(a) Increased muscle weakness 
(6) Fasciculations often present 


Osserman et al. 


20-30 


Year of Treatment 


5-10 10-20, 20+ 


30+ 0-1 1-2 2-5 
6 

3 1 12 2 2 2 5 
2 1 28 6 il 12 5 2 
4 45 9 17 12 8 3 
\7 4 

1 13 4 4 4 2 1 
1 5 2 6 1 1 


(c) Side-reactions prominent, consisting 
of lacrimation, diaphoresis, salivation, nau- 
sea, vomiting, diarrhea, abdominal cramps 

Frequency of Administration.—Proper 
frequency of dosage can best be determined 
clinically by observing when effects begin 
to wear off or by serial edrophonium test- 
ing. If the patient is not optimally con- 
trolled, changes in drug dosage may then 
be ordered: an increase if the edrophonium 
test response to myasthenic or a decrease 
if the edrophonium response is cholinergic. 
If the response is optimal but the patient 
is not controlled well clinically, the drug 
may be changed. If the weakness is greatest 
in the extremities, neostigmine or ambenon- 
ium may be tried. If the weakness is mostly 
of a bulbar nature, pyridostigmine or am- 
benonium may be tried.** If at subsequent 
visits the single drug does not give the 
desired effect, combinations may be used. 
The combination would depend upon the 
area Of weakness. Neostigmine and am- 
benonium may be the best combination for 
weakness of the extremities; pyridostigmine 
and ambenonium, the best combination for 
bulbar weakness.** 


Results of Drug Therapy 

Evaluation of 282 patients in The Mount 
Sinai series is presented in Table 6. 

Table 7 shows the over-all results of 
therapy, using both the “classification” and 
the “evaluation key.” 

Table 8 shows the improvement and death 
rate in the various classificauons. We have 
included under improvement patients classi- 
fied as having A, B, or C clinical evaluation. 
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Results of Therapy 


Year of Maximal Symptoms 


Year of Death 


Evaluation 


1-2 2-5 5-10 


10-20 20+ 


5-10 


= 


Cc D 


si > 
Bl 

=| 


Occupational rehabilitation after drug 
therapy is presented in Table 9. 

Data from the above Tables led us to 
suggest the classification previously pre- 
sented. In Classes III] and IV we can ex- 
pect relatively poor results drug 
treatment alone. In _ these fur- 
ther therapeutic procedures, such as radio- 
therapy to the thymus or thymectomy, in 
addition to drug treatment, should be con- 
sidered in an attempt to improve the status 
of these patients. 


from 


classes 


Thymectomy 


In performing thymectomy in the non- 
thymoma patient the indications of Schwab 
and Leland! and of Eaton and Clagett *° 
regarding sex, age, and duration are fol- 
lowed, i. e., premenopausal females who have 
had myasthenia for less than five years. 
Since results of medical therapy are excel- 
lent in the juvenile group and in Classes | 
and II, we feel that thymectomy is indicated 
for the patient who is not controlled well 
with drug therapy (Classes III and IV, with 
selected cases from Classes II and V). The 
reports from groups who perform surgery 
that remissions last longer in the thymec- 
tomized patient than in those treated medi- 
cally bear weight and perhaps add an 


TasLe 8.—Results of Drug Treatment by 
Classification 


M yasthenic 


Classification Improvement, % Death Rate, % 


Neonatel......... 100 
82 
83 


* See text re mortality in class V. 
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indication for thymectomizing more of the 
Class II patients. Another argument for 
thymectomy is the statement of the sur- 
gically oriented therapist that even if the 
patient is not improved clinically post thy- 
mectomy, he is more stable and easier to 
control with drug therapy than the non- 
thymectomized patient. 


TaABLt 9.—Results of Drug Treatment 
Occupational Rehabilitation 


Before 


Employability 
ull time 
Part time 
None 


* Including current remissions. 
+ Including deaths. 


Summary and Conclusions 

A review of 282 proved myasthenia 
gravis patients is presented. A classification 
of these patients is suggested which aids 
in prognosis and treatment. 

Three drugs, neostigmine (Prostigmin), 
pyridostigmine (Mestinon) and ambenonium 
(Mytelase), are available for treatment. 
Pyridostigmine is the drug of choice. New 
dosage forms of Timespan (prolonged-ac- 
tion) tablets of neostigmine and pyridostig- 
mine are shown to be helpful. 

The medical management of myasthenia 
can be most gratifying; 64% of patients 
show improvement. 

The edrophonium (Tensilon) test is an 
important adjuvant in the management of 
the myasthenic patient. 

The indications for thymectomy are modi- 
fied. 

4 E. 89th St. (28). 
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BERTRAM E. SPROFKIN, M.D., Nashville, Tenn. 


lor many years the dangers of obesity 
have been extensively proclaimed in medical 
and lay publications. Current concepts re- 
garding the role of fat metabolism in the 
etiology of cardiovascular disease underline 
the perils of excessive body weight. Ac- 
cordingly, a reduction diet is often pre- 
scribed by the physician as part of the 
treatment of a wide range of ills, malnutri- 
tion excepted. The admonition—‘lose 15 
or 20 pounds’’—reverberates in the ears of 
many a portly patient. 

Moreover, the desirability of the “stream- 
lined” appearance is insistently stressed by 
the dictators of high fashion and_ their 
talented hucksters. Modern supermarkets 
feature whole departments devoted to “die- 
tary behalf of their calorie- 
conscious consumers. It is readily apparent, 
in the face of this veritatble avalanche of 
propaganda, that many patients are strug- 
gling to reduce their body weight. 


‘oods” on 


A con- 
siderable proportion of these dieters, during 
a short-lived period of enthusiastic for- 
bearance, may succeed in losing 15 Ib. or 
more. 

It has long been known that weight loss 
is an important predisposing factor in the 
development of a pressure paralysis of the 
“leg- 
Woltman! (1929), in the 
first comprehensive article on this subject, 


peroneal nerve, often referred to as 
crossing palsy.” 
wrote, . man is not always occupied and 
when he is not he enjoys the unique privilege 
of crossing his legs with the result that the 
peroneal nerve is often wedged between the 


Submitted for publication Nov. 21, 1957. 

From the Department of Medicine (Neurology), 
Vanderbilt University School of Medicine. 

This study was aided by Graduate Training 
Grant 2B-5152 of the National Institute of Neuro- 
logical Diseases and Blindness of the United States 
Public Health Service. 
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Peroneal Paralysis—A Hazard of Weight Reduction 


head of the ipsilateral fibula and the ex- 
ternal condyle of the heterolateral femur 
and the heterolateral patella.”’ 

The almost universal interest in reduction 
diets and a coincidental disposition to spend 
long hours sitting with crossed legs before a 
television tube may lead to an increasing 
incidence of peroneal paralysis due to com- 
pression and manifested by foot drop. In 
the light of these circumstances, peroneal 
palsy is considered to be a timely topic. The 
following cases are presented to emphasize 
the history of this benign neurological dis- 
order which must be differentiated from the 
more fearful affections of the nervous sys- 
tem, 


Illustrative Cases 


Case 1.—A 52-year-old housewife was seen on 
April 8, 1957, because of a right foot drop. About 
three or four months previously she had begun 
to experience intermittent numbness over the lower 
lateral aspect of the right leg and the dorsum of 
the right foot. These symptoms were aggravated 
whenever she had been sitting for any appreciable 
interval. During the preceding three or four 
weeks she became aware of a “flopping” of the 
right foot as she walked and began to stumble be- 
cause of a dragging right toe. She also reported 
intermittent numbness of the left lower leg and 
foot. 

She had lost about 35 Ib. during the previous 
four months as the result of a reduction diet, and 
she customarily sat with her legs crossed, often 
swinging the upper leg (usually the right) back 
and forth. 

Upon examination, she exhibited a steppage 
gait on the right and was unable to walk on either 
heel. The sole of the right shoe was excessively 
worn at the toe. The right common peroneal nerve 
was palpably enlarged and tender in the region 
where it coursed around the fibular neck. Over 
the dorsum of the right foot and the inferolateral 
aspect of the right leg there was hypalgesia to 
pin prick. There was no muscle atrophy, but 
there was weakness of the dorsiflexors and evertors 
of both feet, much more pronounced on the right. 


. 


PERONEAL PARALYSIS 


Fig. 1 (Case 1).—Views of the right leg to show 
extent of hypalgesia to pinprick. Arrow points to 
the site of the common peroneal nerve coursing 
about the fibular neck. 


When she crossed her legs, the right over the left, 
the right common peroneal nerve was compressed 
between the right fibula and the left patella (Figs. 
1 and 2). 
and 


She was advised not to cross her legs 
instructed in exercises of the affected 
On May 5, 1957, four weeks later, 
she had recovered her ability to walk on her heels, 
1957, 


was 
musculature. 


and when she was reexamined on May 22, 
there were no neurologic abnormalities. 
Case 2 —A 63-year-old man presented a five- 
week history of numbness of the lower left leg 
and partial left foot drop. Because of a myocardial 
infarction, a reduction diet had been prescribed, 
and he lost 40 Ib. 


the onset of paresthesias and foot drop. 


in the two months preceding 
As he 
related his history, he sat with the left leg crossed 
admitted that this 

A left steppage gait and 
hypalgesia in the distribution of the left common 
peroneal nerve were noted on examination. There 
was great weakness of the dorsiflexors of the 
left foot and toes and the evertors of that foot. 
When six weeks later he was 
able to move the dorsiflexors of the left foot and 
toes against moderate resistance but was unable 
to stand on that heel. He was seen five months 
after his initial visit, when no neurologic abnor- 
malities were detectable. 


over the right and was his 


usual sitting position. 


reexamined about 


Case 3.—A 39-year-old truck driver was seen on 
Oct. 1, 1956, complaining of numbness of the left 
lower leg and foot of six weeks’ duration. During 
the previous two weeks he had been aware that 
the left foot slapped as he walked. Several days 


Sprofkin 


Fig. 2 (Case 1).—When the legs are crossed it 
is apparent that the right common peroneal nerve 
is compressed between the neck of the right fibula 
and the superior margin of the left patella. 


previously he began to experience similar symptoms 
on the right side. He had been sitting about the 


house during his convalescence from a coronary 


thrombosis, which occurred four months previously, 
and had lost 30 Ib. during that period, because 


his physician had placed him on a reduction diet. 
He admitted that he often sat with his legs crossed. 
He had a bilateral partial foot drop and was 
unable to walk on either heel. 
lateral 
peroneal nerve. 
and one-half 
recovered. 
Case 4.—A 
May 28, 1957, when he presented a two-month 
history of right This patient had 
suffered a third coronary thrombosis two and a 
half months before this visit and had been advised 
to lose weight. He adhered faithfully to a reduc- 
tion diet and lost 25 Ib. in a 50-day period. While 
convalescing at home and losing weight rapidly, he 
noticed that he dragged his right toe as he 
walked. Subsequently he began to trip over his 
right toe and noticed a tendency of the right foot 
to invert. Concurrently he was aware of a numb 
sensation over the dorsum of the right foot and 
the adjoining inferolateral aspect of the right leg. 
There was no history of alcoholism. He walked 
with a right steppage gait. There was weakness 
of the musculature innervated by the right com- 
mon peroneal nerve, and the characteristic sensory 
disturbance was apparent. The nerve was tender 
upon palpation. He was admonished not to cross 
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There was a bi- 
in the distribution of the 
When next examined, about three 
months later, he had 


sensory deficit 
completely 


62-year-old merchant was seen on 


foot drop. 
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his legs. Three months later he wrote that his foot 
drop had virtually disappeared. 

Case 5.—A 5l-year-old unemployed man was 
seen first in the mental health clinic of the Vander- 
bilt University Hospital because of feelings of 
depression. He complained of insomnia and 
anorexia and had lost about 15 Ib. during the 
previous four months. For a two-week period he 
had been aware of a “slapping” of the right foot 
as he walked, and he attributed this to an old 
knee injury. Upon examination at the mental 
health clinic he was found to have little facial 
expression, right foot drop, and a mild memory 
deficit. He was referred to the orthopedic clinic, 
where a diagnosis of peroneal paralysis was made, 
and it was suggested that he be seen by a neuro- 
surgeon. 

On May 22, 1957, when seen in neurology clinic, 
he estimated that most of his weight loss had oc- 
curred in the preceding two months. He also 
admitted that he had been drinking occasionally. 
There was an obvious right foot drop, and he 
was unable to walk on either heel. It was observed 
that he sat with his right leg crossed over the 
left. He was advised to abstain from alcohol, and 
exercises were prescribed for the affected muscula- 
ture. Within two months he had completely re- 
covered from the peroneal paralysis. 

Case 6.—A 52-year-old attorney, who was being 
followed regularly in the mental health clinic be- 
cause of depression, was observed on Sept. 26, 
1956, to have a left foot drop. The patient 
declared that for about two weeks his left foot had 
“slapped” the ground as he walked. The day 
before that clinic visit he observed that he was 
unable to dorsiflex the left foot or toes. He was 
seen in the neurology clinic on Oct. 3, 1956, when 
a history was obtained of a 25 to 30 Ib. weight 
loss during the preceding year. He had been 
relatively inactive for several months and often 
sat with his left leg crossed over the right. There 


was weakness of the dorsiflexors of the left foot ° 


and toes, but the evertors of the left foot were not 
involved. No sensory deficit was demonstrable. 
He was advised against crossing his legs, and 
when he was seen on Nov, 28, 1956, about six weeks 
later, the foot drop was no longer apparent and 
he could dorsiflex the left foot against moderate 
resistance, although he had not regained his ability 
to walk on his left heel. 

Case 7.—A 54-year-old housewife was seen on 
June 10, 1955. A rice diet had been prescribed 
at another hospital because she had severe hyper- 
tensive vascular disease, and she had lost about 
25 to 30 Ib. during a three-month period when she 
became aware of a left foot drop. A consulting 
neurologist made a diagnosis of peroneal palsy. 
She improved rapidly and was asymptomatic when 
seen at this hospital. However, she firmly believed 


that she had really suffered a “stroke” and that 
her former attending physicians were concealing 
the bitter truth from her. After an extensive 
discussion regarding the anatomy and physiology 
of the peroneal nerve she gratefully accepted the 
diagnosis of “leg-crossing palsy.” 

CasE 8.—A 56-year-old housewife was seen on 
Nov. 8, 1955, when she complained of left foot 
drop of about two months’ duration. She had been 
accustomed to spending long hours playing cards 
with her legs crossed beneath the card table. She 
had been dieting to achieve a more fashionable 
figure, and there was a history of moderate indul- 
gence in alcohol. She was advised to abstain from 
alcohol and leg crossing. It was necessary to fit 
her with a short leg brace because of the complete 
paralysis of the musculature innervated by the left 
peroneal nerve. Function returned to the dorsi- 
flexors of the toes within four weeks, but only 
after three months was she able to walk well 
without her brace. When last examined, five 
months after the onset of the peroneal palsy, she 
was asymptomatic and could walk on both heels. 

Case 9.—A 57-year-old farmer was examined 
on Oct. 3, 1957, complaining of left foot drop. 
Because of osteoarthritic hip joint disease he had 
been advised six months previously to lead a 
sedentary existence and a reduction diet had been 
prescribed four months previously. He lost about 
20 Ib., and during the six weeks preceding exami- 
nation had noted a left foot drop, which was 
slowly subsiding. He admitted that, while resting 
at home, he often sat with his legs crossed. He 
always crossed the left leg over the right, since 
the hip joint disease on the right made it 
mechanically impossible for him to cross the right 
leg over the left. Upon examination there was 
considerable weakness of the left foot and toes 
and mild hypalgesia to pin prick over the distri- 
bution of the left peroneal nerve. 


Comment 


The common peroneal (external popliteal ) 
nerve includes fibers of spinal segments L-4 
through S-2. It begins at the apex of the 
popliteal space and courses inferolaterally 
behind the upper portion of the soleus mus- 
cle to reach the posterior aspect of the 
fibular head, where it may be palpated below 
the neck of the fibula. Here it passes an- 
teriorly between the peroneus longus and 
the bone as it divides into the superficial 
and deep peroneal nerves. The sensory field 
of the superficial peroneal nerve is_ illus- 
trated by Figure 3. This branch innervates 
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laterai AL 
of calf 
Common peroneal n-- 


Deep peroneal n 
(cul) 


Cutaneous 
distribution 


Superficial 
peroneal 


Peroneus longus - 


Feroneus brevis --- 


Medial cutaneous 
branch 


Lateral cutaneous 
branch 


Fig. 3.—Course and distribution of the common 
peroneal nerve and its superficial branch. The 
dotted pattern indicates the sensory field of the 
superficial peroneal nerve; the lined pattern, that 
of a branch of the common peroneal nerve, the 
lateral cutaneous nerve of the calf. (Reprinted 
with permission of the authors and publishers from 
Haymaker, W., and Woodhall, B.: Peripheral 
Nerve Injuries, Ed. 2, Philadelphia, W. B. 
Saunders Company, 1953, p. 292.) 


the peroneus longus and brevis, which evert 
the foot. 

Since the deep peroneal branch innervates 
the dorsiflexors of the feet and the exten- 
sors of the toes, a foot drop will result 
when its function is interrupted. The exag- 
gerated elevation of the knee to enable the 
affected foot to clear the ground, and its 
subsequent slap as it strikes the ground re- 
sult in the diagnostic “steppage gait.” A 
small wedge of skin between the first and 
second toes and the adjacent dorsum of the 
foot (unshaded area in Figure 3) is supplied 
by the sensory division of the deep peroneal 
nerve. 

Therefore, when the common peroneal 
nerve is injured, as is often the case in leg- 
crossing paralysis, the affected foot cannot 
be dorsiflexed at the ankle nor can its toes 
be extended, owing to involvement of the 
deep peroneal branch. There is also inver- 
sion of the foot, since the peroneal muscles 
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supplied by the superficial peroneal nerve 
affected. This combination of 
paralyzed muscles usually leaves the foot 
in an equinovarus position. 


are also 


When only the deep peroneal nerve is 
involved, inversion of the 
dropped foot and the sensory defect is not 
significant. In Case 4 it is apparent that 
the common peroneal nerve was implicated, 


there is no 


and the clinical picture represents a sum- 
mation of the effects of interruption of its 
two major branches. In Case 6 it is noted 
that only the deep peroneal nerve was dam- 
aged, since there was no appreciable sen- 
sory deficit and since the 
everted. 
nerve 


could be 

In most of these cases of peroneal 
compression associated with leg 
crossing, the common peroneal nerve seems 
to be involved rather than one of its divi- 
sions. 


foot 


Wherever a peripheral nerve is super- 
ficially situated it is susceptible to damage 
by compression. The radial nerve in its 
course about the humerus, the ulnar nerve 
in its condylar groove at the elbow, and 
the peroneal nerve as it winds about the 
neck of the fibula are vulnerable to trauma. 
When other neuropathogenic factors are 
also operative, such as alcoholism, diabetes, 
or malnutrition, the susceptibility of the 
peripheral nerve to trauma may be 
hanced. 


en- 


In only two patients in this series was 
there a history of alcoholism, and in neither 
of these patients was there any evidence of 
other neuropathy. Diabetes was not present 
in any of these cases. In Woltman’s 
of 27 cases, alcoholism 
factor in only 3 cases. 


series 
was considered 
Schwab,” reporting 
found no evidence in 
favor of a dietary deficiency, and in only 
2 men did alcoholism play a role. 


24 cases in soldiers, 


Weight loss and compression of the pero- 


neal nerve by crossing the legs are 
considered to be the prime factors in the 
production of this pressure mononeurop- 
athy. Woltman has indicated that the loss 
of fat may deprive the peroneal nerve of 
an element of protection. Nagler and Ran- 
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gell,* in their series of eight cases occurring 
in young military personnel, emphasize the 
effect of bodily habitus. They show that 
the peroneal nerve is more apt to be com- 
pressed between the fibular neck of the 
uppermost leg and the patella and external 
condyle of the femur of the lower leg in 
tall, slender, long-legged persons who cross 
The average height of their 
patients was 5 ft. 11% in. In describing 
a case in an elderly patient with thyrotoxi- 
cosis, Eaton* pointed out that, although 


their legs. 


sitting with crossed legs was a habit of 


long standing, only after a great weight 
loss was his patient able to cross his legs 
completely enough to traumatize the com- 
mon peroneal nerve. 

Nagler and Rangell also stress the fact 
that five of their patients were aircraft 
technicians whose work took them into the 
cramped quarters of airplanes, where they 
were forced to assume kneeling positions. 
It has long been known that crouching, 
squatting, and kneeling may result in injury 
ef the peroneal nerve. Since this nerve is 
relatively fixed, flexion at the knee causes 
it to be stretched and simultaneously com- 
pressed against the neck of the fibula. One 
of our cases, not included in this report, a 
tall slender young man, noted the abrupt 
onset of left foot drop after kneeling for 
several hours while applying linoleum. Dur- 
ing World War Ii the term “bombardier’s 
palsy” was employed in referring to the 
partial transient paralysis of the peroneal 
nerve occurring in bombardier cadets. The 
condition was ascribed to pressure on the 
peroneal nerve while kneeling over a bomb 
sight on long training missions. In most 
of the cases reported by Laird 
Mueller ® the disability was neither severe 
nor protracted. A case of this nature stud- 
ied by Wright and Braatz® recurred when 
An attempt 


and 


the patient returned to duty. 
to protect the nerve by a modified basket- 
ball knee pad was not effective. The authors 
appropriately concluded that a stretching of 


86 


the nerve rather than direct pressure of the 
knee on a solid object was the cause of the 
symptoms. 

In the cases presented here, the foot drop 
was on the left in five cases, on the right in 
two, and bilateral in two. In Woltman’s 
series, 5 of the 27 cases were bilateral, 13 
were on the left side, and 9 were on the 
right. 

Woltman was the first to call attention to 
the fact that this disorder is commonest in 
middle-aged or elderly persons who have 
lost weight and who are obliged to become 
inactive. Many of his cases were convalesc- 
ing from severe illnesses. Patients with 
thyrotoxicosis or severe mental depression 
were found to be particularly susceptible. 
The cases in our series are representative, 
since the average age was 54, and eight 
of the nine patients were more than 50 
years of age. The average weight loss was 
about 25 Ib. 


lescing from a myocardial infarction, and 


Three patients were conva- 


two others were being treated by a psychi- 
atrist for depression. 

The contemporary interest in weight re- 
duction, which is indeed commendable, and 
the common inclination to sit passively be- 
fore a television set, which may be less 
meritorious, constitute a favorable setting 
for the production of this pressure mono- 
Naide 


recently reported the occurrence of throm- 


neuropathy of the peroneal nerve. 


bosis of major vessels in the legs of three 
patients who had been watching television 
for long periods while sitting in awkward 
positions. Two of these patients developed 
It follows that the 
physician must advise his television-viewing 


pulmonary embolism. 


patients to change position at frequent in- 
tervals. 

With respect to differential diagnosis, it 
is necessary not to confuse this relatively 
unimportant mononeuropathy with cerebral 
vascular disease or spinal cord neoplasm on 
the one hand or psychoneurosis on the 
other. In the case reported by Eaton, the 
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patient was almost subjected to an unneces- 
sary laminectomy, and some of the cases 
reported by Nagler and Rangell were in- 
itially considered to be hysterical in origin. 


Summary 


The most important factors in the pro- 
duction of compression neuropathy of the 
common peroneal nerve and its branches 
(“‘leg-crossing palsy”) are weight loss and 
sitting for long periods with crossed legs. 
Nine illustrative cases are presented. The 
frequent therapeutic weight reduction diets 
and the prolonged inactivity of television 
viewers are considered in relation to this 
traumatic mononeuropathy. 

Department of Medicine, Vanderbilt University 
School of Medicine (5). 
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Significance of the Superior Vena Caval Syndrome 


WILLIAM J. BRUCKNER, M.D., Pittsburgh 


Obstruction of the superior vena cava is 
seen with increasing frequency. The syn- 
drome resulting from complete obstruction 
is readily recognizable clinically. The syn- 
drome resulting from partial obstruction may 
be suspected and possibly verified first by 
the intravenous use of contrast material out- 
lining the venous circulation and second by 
infrared photography. 

The last exhaustive review of the litera- 
ture, by McIntire and Sykes,’ included the 
known cases through the year 1945 and 
noted 250 authentic cases between 1904 and 
1946. These authors note that Fischer had 
collected 252 cases prior to 1904 and that the 
probable first authentic case report was by 
William Hunter in 1757—now two centuries 
ago. 
would indicate that the syndrome of superior 


In the last decade, published reports 


vena caval obstruction is seen in the order 
of magnitude of one case per year for each 
200-300 hospital beds. The current incidence 
greater than the 
previous decade and appears to be increas- 
ing. In addition, a change in etiology for 


is many times before 


the syndrome is clearly taking place. Ex- 
perience at this Veterans’ Administration 
Hospital illustrates these changes. 

In the past 10 -years 23 patients have 
presented superior vena cava obstruction (8 
of these cases have been published previously 
by Rosenbloom *). The Table denotes perti- 
nent clinical and pathological details. All 


patients were men, 


Anatomy 
The superior vena cava lies between the 
rigid thoracic wall anteriorly and posteriorly 


and the pleural surfaces of the lungs 


Submitted for publication Nov. 20, 1957. 
Veterans’ Administration Hospital and the De- 
partment of Medicine, University of Pittsburgh. 


laterally. Lymphatic drainage includes the 
right anterior mediastinal and the right 
lateral tracheal chains of lymph nodes. These 
lie anteriorly and posteriorly, respectively, 
to the superior vena cava. The lower portion 
of the vena cava is closely associated with 
the nodes of the right bronchus and some 
of those at the bifurcation of the trachea. 
The latter, in turn, drain into the right lateral 
nodes. The area drained by these lymphatics 
includes the right lung, the lower portion of 
the left lung, and the mediastinum—thus ac- 
counting for the possibility of compressing 
the vena cava from right-sided, central, and 
some left-sided lesions. 

Collateral circulation for the obstructed 
superior vena cava consists of four routes *: 

1. Azygos pathway—azygos, hemiazygos, 
ascending lumbar, and lumbar veins, thereby 
connecting the superior and inferior vena 
cavae. With the obstruction above the open- 
ing of the azygos vein into the superior vena 
cava the azygos pathway route is probably 
the most important channel and the flow is 
toward the superior vena cava. With the 
opening of the azygos vein blocked, and 
probably with the point of obstruction below 
the opening of the azygos vein, the flow is 
reversed toward the inferior vena cava and 
the route is of less prominence. 


2. Internal mammary pathway—internal 
mammary, superior and inferior epigastric, 
musculophrenic, most intercostal and super- 
ficial veins of the thorax, iliac vein, and 
thereby to inferior vena cava. 

3. Lateral thoracic pathway—lateral tho- 
racic, thoracoepigastric, superficial epi- 
gastric, superficial circumflex iliac, long 
saphenous, femoral vein. 

4. Vertebral pathway—innominate, verte- 
bral, intervertebral and vertebral plexus, 
intercostal, lumbar, and sacral veins. This 
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Case Age 
1 41 
2 @ 


5 55 
4 38 
5 45 
55 
7 55 
63 
45 
10 23 
ll 59 
12 55 
13 41 
4 
8646 
16 47 
17 i 
is 42 
ig 58 
20 27 
21 51 
22 63 
23 41 


* sVCO indicates superior vena caval obstruction, from onset of symptoms to original examination. 


Clinical and Pathological Details 


Diagnosis 
Idiopathic thrombosis 


Reticulum-cell 
lymphosarcoma 
Probable thrombosis; 
syphilitic 
quamous-cell carcinoma, 


3 
Bronchogenic carcinoma 
RUL 
Carcinoma of lung 


Reticulum-cell 
lymphosarcoma 
Bronchogenic carcinoma, 
squamous cell, rt. main 
bronchus 
Bronchogenic carcinoma, 
Primary hepatoma with 
metastases 
Bronchogenic carcinoma, 
undifferentiated, RLL 
Bronchogenic carcinoma, 
uamous cell 
Undifferentiated carci- 
noma, possibly reticulum- 
cell sarcoma of malignant 
thymoma 


Undifferentiated carcino- 
ma of lung 


Neoplasm left lung type 
undetermined 
Adenocarcinoma RUL 


Undifferentiated 
carcinoma LUL 
Undifferentiated squa- 
mous-cell carcinoma 
right lung 

Syphilitic aneurysm of 


aorta 
Tuberculosis lymph node 


Undifferentiated carcino- 
ma of rt. lung 
carcinoma 


Undifferentiated carcino- 
ma in skin; bronchogenic 
carcinoma RUL; had 
The. 


Method of Diagnosis 
Clinical and phlebogram 
Cervical node biopsy 
Clinical & serological test 
for syphilis positive 
Mediastinal lymph node 


Cervical node biopsy 


Clinical & laminography 


Cervical node biopsy 


Thoracotomy 


Clinical (x-ray) 
Autopsy 
Bronchoscopic biopsy 
Axillary node biopsy 
Thoracotomy 


Cervical node biopsy 


Clinical (x-ray) 
Autopsy 


Autopsy 


Supraclavicular node 
biopsy 


Autopsy 
Thoracotomy 


Scalene node biopsy & 
autopsy 
Sealene node biopsy 


Tbe. verified by smear, 
acid-fast bacilli; biopsy 
of skin nodule 


pathway makes use of the azygos and in- 
ternal mammary connections. 


Etiology 


Obstruction of the superior vena cava 
may result from external compression (by 
tumor, inflammation, residual scarring, etc.), 
blockage from within (by tumor, inflamma- 
tion, thrombosis, etc.), or by both means. 


Through 


the year 


1945, MclIntire 


and 


Sykes ' had found the following etiological 
distribution: 


Bruckner 


Duration 
of SVCO * 


4 yr. 

4 mo. 
28 yr. 

3 mo. 


1 mo, 


2 mo. 


6 wk. 
6 wk. 


2 mo. 


Treatment 
Symptomatic 
Symptomatic 
Symptomatic 
X-ray therapy 


X-ray therapy 
X-ray therapy 


X-ray therapy 
X-ray therapy 


Symptomatic 
X-ray therapy 
X-ray therapy 
X-ray therapy 
Symptomatic 


X-ray therapy 


Symptomatic 


Symptomatic 


Symptomatic 


Mechlorethamine, 
x-ray therapy 


Symptomatic 
Excision of tuber- 
culous node & seg- 
ment of vena cava 
replaced by aortic 
t 
Mechlorethamine 


X-ray therapy 


(None) streptomy- 
cin and PAS 


Remarks 


Venous pressures, rt. arm 
454 mm., It. arm 404 mm. 
Helped temporarily by 
x-ray therapy 

Venous pressures, rt. arm 
300 mm., It. arm 300 mm. 
No follow-up available 


Venous pressures, rt. arm 
420 inmm., It, arm 300 mm.; 
after x-ray therapy; 340 mm. 
rt. arm 

Also had moderately ad 
vanced pulmonary tubercu- 
losis; slight response to x-ray 
therapy 

SVCO* disappeared with 
x-ray therapy 

No response to x-ray ther- 
apy 


Died in 4 mo. 

Ne response to x-ray ther- 
apy 

Died in 4 days 

No response to x-ray ther- 


apy 
Serological test for syphilis 
positive; venous pressures; 
rt. arm 420 mm., It. arm 420 
mm.; died before x-ray ther- 
apy Started 

No response to x-ray ther- 
venous pressure, rt. 


Rt. Horner's syndrome; rt. 
subclavian vein compressed: 
also had portal cirrhosis 
Also had caseous tuberculo- 
sis of left lung 

No response to mechlor- 
ethamine; slight response to 
x-ray therapy 


SVCO* much helped by 
operation; venous pressures, 
rt. arm 410 mm., after oper- 
ation 218 mm. 


Slight response to mechlor- 
ethamine 

Venous pressures rt. arm 
360 mm.; to 390 mm. with 
fist elenching; acute glan- 
coma secondary to increased 
Died 
Yied in 10 days; venous 
pressures, rt. arm 340 mm., 
with fist clenching to 400 
mm., slowly decreasing to 
388 mm. 


Traction or compression 
by scar tissue (chronic 


mediastinitis ) 


Primary thoracic tumors— 


malignant 


Aortic aneurysms 


Total 


Combined Verified 
Series** by Autopsy ' 
(502 (145 
Cases), Cases), 
15.4 20.7 
33.3 33.0 
30.0 26.9 
78.7 80.6 


: 
3 mo. 
2-3 wk. 
1 mo. 
5 mo. 
6 mo. ' 
5 mo. 
arm 270 mm. 
2-3m0, 
inl 
1 mo. 
7 mo. 
| ome. 
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The remaining approximate 20% were a 
greatly diversified group, including propa- 
gating thrombi from the periphery, actino- 
mycosis, obliteration of the pericardium, 
benign phlebitis with 
thrombus formation, tuberculous phlebitis, 


tumors, localized 
and etiology not stated. 


The cases in the Table from our series 


occurred during the decade 1947-1957 and 
are classified as follows: 
Traction or compression by scar 
tissue (chronic mediastinitis) 44 
Primary thoracic tumors—malignant 78.2 
Aortic aneurysm 4.4 
87.0 


The remaining approximate 13% comprise 


one case each of idiopathic thrombosis, 
thrombosis possibly syphilitic, and primary 
hepatoma with metastases to the chest. Add- 
ing this last case of malignancy raises the 


Fig. 1—Diagram oi 
potential collateral circu- 
lation in superior-vena- 
cava-obstruction. Repro- 
duced with permission 
from Klassen et al.” 


fpigestrie 


percentage of obstruction of the superior 
vena by malignant tumor to 82.5%. 
Moreover, 17 of the 19 cases (89.5% ) were 
verified by biopsy or autopsy. It is also of 


Cava 


interest that 70% of the cases (nine broncho- 
genic carcinoma and seven undifferentiated 
carcinoma) are assumed to be bronchogenic 
in origin. 

The incidence of malignant tumor result- 
ing in the superior vena caval syndrome is 
startlingly high and is a marked change 
from the percentage reported such a short 
time ago. It is distinctly peculiar to this 
syndrome that the malignancy involved is so 
prominently bronchogenic carcinoma (78%). 
In a very recent study, Calkins reported 
only a slightly lower figure (72%) for cases 
at the Los Angeles County General Hospital 
from 1947 to 1954. And these figures be- 
come more meaningful when compared to 
the incidence of a// mediastinal enlarge- 
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ments. Nelson et al.,° in 1957, found that 
but 6 of 141 cases, 4%, of all mediastinal 
enlargements were caused by bronchogenic 
carcinoma or primary carcinoma. In con- 
tradistinction malignant lymphomas, — the 
commonest tumor, were responsible for 20% 
of mediastinal enlargements. 


Diagnosis 

Symptoms and signs presented fall into 
one or both of two groups: those due to the 
primary disease and those due to venous 
obstruction itself. 

Nonmalignant conditions obstructing the 
superior vena cava usually present only 
those findings due to the obstruction (Case 
1 is an example), except for cases of 
syphilitic aortic aneurysm and arteriovenous 
fistulae. Malignant conditions 
present only these same findings (Case 2) 
but may be accompanied by those of the 
primary Venous 


frequently 


obstruction is 
characterized by edematous swelling of the 
head, neck, arms, and upper chest. There 


disease. 


may be headaches, chest pains, dizziness, 
and shortness of breath in the prone position 
and with exercise. Other common findings 
are congestion of the conjunctivae, purplish 
discoloration of the skin of the upper half 
of the body, prominent and dilated veins of 
the collateral circulation in the same region, 
and elevated venous pressure in the arm 
as compared to normal venous pressure in 
the leg. Demonstration of the level of ob- 
struction and the collateral circulation by the 
intravenous use of contrast media affords 
the final proof 
autopsy ). 


(before thoracotomy or 


sronchogenic carcinoma may be present 
without symptoms or signs and found only 
by physical or x-ray examination, or the 
usual cough, sputum (with or without 
blood), weight loss, hoarseness, dysphagia, 
malaise, chest pains, and shortness of breath 
may have supervened. 

Prognosis and Therapy 

Superior vena caval obstruction itself is 
compatible with long life. Case 3 in the 
Table is an example of duration known to 
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be 28 years. (This case was reported by 
Glushien and Mansuy,’ and the patient is 
known to have been alive 38 years after the 
The cause of the 
nonmalignant. 


onset of the obstruction. ) 
obstruction is necessarily 
Nevertheless, such patients commonly are 
seriously disabled with shortness of breath 
and are unable to bend over without light- 
headedness and faintness. They are unable 
to sleep lying flat and notice their strength 
much reduced. 

Since most of the cases of obstruction of 
the vena cava are due to malignancy, the 
prognosis is that of the malignant disease. 
Duration of life is usually measured in terms 
of three to nine months when untreated, and 
the use of x-ray therapy and mechloretha- 
mine hydrochloride (nitrogen mustard ) 
may add an equal length of time. Both 
disease and treatment render the patient 
miserable. 

Noteworthy in the 23 cases of the Table 
listed is the fact that whenever superior 
vena caval obstruction had been present for 
longer than six months the primary path- 
ology was benign. Such a finding should be 
the clue which may lead to surgical therapy 
and cure. 

The converse of this situation, the ex- 
tremely poor outlook for obstructions caused 
by bronchial and lung carcinoma, is equally 
true. This is emphasized by the finding that 
a case is already inoperable when visualiza- 
tion with contrast medium reveals morpho- 
logical alterations of the large mediastinal 
vessels.* But radiotherapy is improving in 
its attempts to destroy the malignancy, and 
there is the possibility that pulmonary car- 
cinoma may be eradicated in the irradiated 
area.” Surgery now may be successful in 
bypassing the caval obstruction '°!* with the 


use of various kinds of grafts, chiefly aortic 


homografts. This increases the chance of 
radical removal of the malignancy and 
should effect a cure when the benign condi- 
tion exists. 

The following cases illustrate present ex- 
amples of the problems encountered in diag- 
nosis and therapy. 
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Fig. 2 (Case 1).—Initial film of chest, showing 
area of increased density just beneath aortic arch 
with areas of calcification within the density 


Case Presentations 


Case 1.—A 27-year-old white married American 


school teacher entered the hospital because of 
swelling and the feeling of pressure in the neck. 
There was sensation of eyes popping out, disten- 
tion of neck veins, and reddening of the face upon 
turning his head to either side for the past seven 
with all gradually growing 


months, symptoms 


severer. One year ago, with routine chest x-ray 
examination, a mass had been discovered and the 
diagnosis of calcified tuberculous lymph node was 
made after bronchoscopy had resulted in normal 
findings. 

Past History —During childhood he suffered an 
abscess of the right neck, which ruptured, drained, 
and closed spontaneously. Other history was not 
relevant. 

Physical Examination.—Height 64% in, Weight 
206 Ib. Well-developed and nourished man in no 
acute or chronic distress. There was slight but 
distinct swelling of the face and distention of the 
veins in the neck. Blood pressure was 110/75 in 
the left arm and 110/70 in the right arm. In the 
right supraclavicular area there was a hard node, 
about 1 cm. in diameter, and shotty nodes were also 
palpable in the right axilla. The lungs and heart 
presented normal findings to examination. Physical 
examination otherwise disclosed no abnormal find- 
ings. 

Laboratory Findings —Hemoglobin, 15 gm.; red 
blood cells, 5,110,000; white blood cells, 9900, with 
46% neutrophils, 45% lymphocytes, 7% mono- 
cytes, and 2% eosinophils. Routine flocculation 
serology test, negative. Urinalysis, no abnormal 
findings. Tuberculin test with old tuberculin 
1:1000, positive. Histoplasmin skin test 1:1000, 
positive. Coccidioidin skin test 1:100, negative. 
No acid-fast bacteria could be found in the little 
sputum obtained, and cultures were negative for 
acid-fast bacilli. Roentgen examination of the 
chest showed a_ well-circumscribed area of in- 
creased density containing multiple punctate areas 
of calcification just beneath the aortic arch and 
adjacent to the right hilum. 


Fig. 3 (Case 1)- 
Venogram, before opera- 
tion, showing complete 
obstruction of superior 
vena cava 
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Fig. 4 (Case 1).—Chest film after operation, 
with aortic graft in place. 


Bronchoscopy revealed narrowing of the right 
main-stem bronchus caused by bulging of the 
posterior wall. Circulation time, arm to tongue, 16 
seconds. Venous pressure, right arm, 410 mm. 
of water. 

Venography and surgery were refused at this 
time for personal reasons, and the patient left 
the hospital to return two months later. At sur- 
gery, after venography, there was found a firm 
stony-hard mass, some 6 cm. in diameter, with 
areas of calcification within it. The mass in the 
superior mediastinum completely surrounded the 
superior vena cava 2 cm. above its entrance into 
the heart. The azygos vein entered the center of 
the mass and was also completely obstructed. The 
superior portion of the vena cava was markedly 
distended, with dilated tortuous superior inter- 
costal and subclavian veins entering into it. The 
lung was entirely normal. It was possible to resect 
the vena cava and replace it with a freeze-dried 
human aortic graft, though it was necessary to 
open into the right atrium to do so. Recovery was 
complicated by the development of right-sided 
pneumothorax and pleural effusion and later a 
frank empyema which responded to antibiotics and 
open drainage of the chest. Six months later the 
patient was getting along very well; the venous 
pressure measured 218 mm. of water, and there 
were no signs of the vena caval syndrome. Post- 
operative venography was refused. 

Pathological Findings.—The mediastinal, pleural, 
and mass tissues when examined revealed only 
chronic inflammation and _ fibrosis. 


Bruckner 


At the time of this report, a young and basically 
healthy person has been saved a life of disability 
and should be able to live normally as long as the 
graft functions well. The length of time for this 
latter factor is still questionable. 

Case 2.—A 63-year-old white married, American 
man entered the hospital with complaints of swell- 
ing of the upper half of the body, light-headedness, 
shortness of breath, inability to lie flat comfortably, 
and marked fatigability. There had been a sudden 
overnight onset of these symptoms after severe 
unusual exertion necessitated by efforts to control 
his car in violent rain and windstorm. He believed 
the swelling had begun on the right side and spread 
to the left. His eyes had swollen almost completely 
shut, and this was accompanied by severe burning 
and redness. There was progressive difficulty in 
opening his mouth and chewing. During the six 
weeks previous to admission all symptoms grew 
progressively worse and shortness of breath had 
become marked. He _ considered 
seriously disabled. 

Past History.—The patient had not worked for 
the past 35 years because of injuries received in 
a coal-mine accident. At that time he had suffered 
crushing injuries of the right chest and arms, 
vertebrae, and skull. Right-sided pneumonia and 
empyema ensued, which required rib resections 
and drainage. He was pensioned for life but 
recovered sufficiently in the next several months 
to be as active as he pleased and spent his days 
hunting, fishing, and working about his home 
There had been no weight loss. 

Two and one-half years before this hospital 
admission, after an episode of hematuria, he had 
been treated for a transitional-cell carcinoma of 
the bladder by fulguration and the implantation 
of radon seeds. Recovery had been prompt and 
complete, and there had been no further urinary 
difficulties. 

Physical Examination—The patient was of 
average size, 67 in., and weighed 182 lb. There was 
massive edema of the face, neck, arms, and upper 
chest, which pitted slightly on pressure and was 
slightly more prominent on the right side when 
compared to the left. Bluish and purplish dis- 
coloration of the collateral venous system was very 


very himself 


evident. Moderate edema of both upper and lower 
eyelids was present, along with severe conjunctival 
suffusion. Tension in the right eye (Schiotz) was 
42.5 mm., and it was 37.5 mm. in the left. It 
was felt that the acute glaucoma was the result of 
increased venous pressures in the eyes. Adenopathy 
could not be found in the large edematous swelling 
The anteroposterior diameter of the chest was 
increased, and where ribs had been removed on 
the right posterior chest wall there was paradoxical 
movement on inspiration. Breath sounds were 
diminished and resonance was impaired over the 
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Fig. 5 (Case 2).—Initial chest film, showing 
questionable density in area of superior vena cava. 


lower half of the right chest posteriorly. Blood 
pressure was 132/92 in the left arm. Examination 
of the heart disclosed normal findings. There was 
no edema of the lower half of the body 
of the 
evident. 
relevant. 

Laboratory 


Scars 


previously mentioned operations were 


Other findings on examination were not 


F indings.—} »bin, 
7600, 73% 


14 gm.; 


white blood cells, with neutrophils, 


Fig. 6 (Case 2).— 
Venogram, showing com- 
plete obstruction of 
superior vena cava 


20% lymphocytes, and 7% monocytes. Urinalysis 
showed only a few white blood cells. 
flocculation test 


Serological 
was negative; hematocrit, 47%; 
corrected sedimentation rate, 10 mm. in one hour; 
N. P. N., 29 mg. @; 
mg. %; total protein, 5.6 gm. 


fasting blood sugar, 108 
%, with a 1.1 
albumin-globulin ratio; stool, no blood, ova, or 
parasites ; phosphatase, 5.86 Bodansky 
units; serum bilirubin, 0.75 mg. %; cephalin floc- 
culation, 


alkaline 


negative; bleeding time, 134 minutes; 
coagulation time, 44% minutes; platelets, 260,000; 
prothrombin time, 13 seconds, with a control of 
12 seconds ; skin test, positive with 
1:10,000 old tuberculin; circulation time, arm-to- 


tuberculin 


tongue, 16 seconds; venous pressure in right arm, 


360 mm. rising to 390 mm. with fist-clenching and 
falling slowly to 360 mm.; electrocardiogram, left 
axis deviation and 
abnormalities. 


T-wave 
X-ray examination of the 


minor nonspecific 
chest 
showed an increased density presenting in the right 
superior mediastinal region, centrally located, 
judged to be the superior vena cava itself with 
surrounding infiltrate. Venography showed a com- 
plete lack of visualization of the superior vena 
cava and the material in the collateral 
channels, including a prominent internal mammary 


vein. Repeated examinations of the little sputum 


contrast 


obtained disclosed no tumor cells. Repeated bron- 
choscopic examinations showed only evidence of 
revealed only 


chronic inflammation of the bronchus. 


chronic bronchitis, and a_ biopsy 

Because of the massive edema and inability to 
feel lymph nodes, exploration for scalene node 
biopsy had been deferred. With enforced rest and 


perhaps accompanying spontaneous development of 
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more adequate collateral venous channels the edema 
partly subsided and a fat pad with a scalene node 
could be found. Biopsy revealed undifferentiated 
carcinoma in the lymph node. Radiation therapy 
was begun, and the time which has elapsed since 
then is too short to judge results (one month). 

In this case a previously healthy person with 
much residual scarring in the right chest had a 
very onset of the 
syndrome, suggesting “idiopathic thrombosis,” and 


sudden superior vena caval 
yet was proven to have undifferentiated carcinoma 
after considerable effort. Because of this thoracot- 
omy was not undertaken, though it cannot be 
denied that there is the remote possibility that 
idiopathic thrombosis occurred in a person who 
already had cancer. 


Comment 


The anatomy and physiology of the 
superior vena cava and the lymphatic system 
within the chest are such that it is to be 
expected that compression phenomena will 
occur. It is somewhat remarkable that this 
does not occur more frequently. It seems 
clear that the rising incidence of (1) the 
superior vena caval syndrome and (2) the 


etiological factor of pulmonary carcinomia 
in approximately 75% of the cases must be 
due to the frequency with which pulmonary 
carcinoma is increasing at a frightening rate. 
Parenthetically, it is to be noted that all of 
the cases with this diagnosis in the Table 
presented were moderate or heavy smokers 


of cigarettes. It is to be expected with 
present conditions that these curves of rising 
incidence will continue along this course. 
treatment of tuberculosis 
and syphilis tends to reduce the incidence 
of adenopathy and aneurysm, respectively, 


Present-day 


that could result in vena caval occlusion. But 
the incidence of these types of compression 
is low. To check this, all cases of syphilitic 
aneurysm at this hospital during the past 
10 years were reviewed, and no instance of 
compression was found other than the one 
noted in the Table. Some have raised the 
question of compression due to mediastinal 
scarring resulting from repeated upper re- 
spiratory infections. There is no factual 
documentation of any sort to support this 
view. 


Bruckner 


Since more prompt diagnosis which could 
lead to earlier surgery or irradiation is the 
only hope at present of salvaging more 
cases, it may help to use venography, to 
determine venous pressures, and to employ 
infrared photographic visualization with 
the slightest of suspicions that some ob- 
struction may be present in the vena cava. 
The clinical syndrome and the contrast-dye 
demonstration of complete caval obstruction 
manifest blockages too late to effect cure 
of the patient with malignancy as the cause, 
but this may not be true of partial obstruc- 
tions. Nor are routine chest x-rays a hope- 
ful method of finding early cases. In this 
same Pittsburgh area, during the year 1953, 
only 46 cases were demonstrated to have 
lung cancer among 802,000 chest x-rays 
taken.’* 
in question it is entirely likely that by the 


In the particular anatomical area 


time a recognizable mass appears on x-ray 
examination the case is inoperable. Any 
recognizable not readily explained localized 
swellings or evidence of collateral circula- 
tion in the upper half of the body or in one 
or both arms should be investigated by 
venous pressure recordings, infrared photog- 
raphy, and venography, despite normal x- 
ray findings. 

The figures presented would indicate that 
whenever the superior vena caval syndrome 
has been present for longer than six months 
the etiologic factor may be presumed to be 
benign. The syndrome itself tends to in- 
capacitate the person to a marked degree. 
With methods for vascular grafting grow- 
ing better and surgical skill increasing it is 
likely that more cases should be so treated. 
Long-term results are unknown. 

The active 
tuberculosis with pulmonary 


association of pulmonary 
carcinoma in 
3 of 16 cases is to be noted. The series is 


too small to be significant, and no such 
prominent association was noted in refer- 
ences cited. However, it should indicate 
that the single diagnosis of one condition 
does not exclude the other and that all 


cases should be investigated for both con- 
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ditions routinely without acceptance of the 
single diagnosis. 

It has been repeatedly stressed that mid- 
dle age is the usual time for the develop- 
ment of pulmonary carcinoma, and not old 
age. Average age for the group in this 
series was 47.6 years (and for all cases 
in the Table, 47.2 years). Only two cases 
were in their sixties. Since this hospital 
population is practically all men, nothing 
may be said about incidence in women. 


Summary 


A series of cases with obstruction of the 
superior vena cava, covering the last 10 
years, is presented. 

The rising incidence and recognition rate 
of this syndrome are documented. 

The change in etiology from multiple 
factors to the great predominance of carci- 
noma of the lung is revealed and empha- 
sized. 

Two cases are described illustrating the 
problems of diagnosis and therapy. The 
earliest possible use of venous pressure 
determinations, infrared photography, and 
venography is urged. 

The presence of the superior vena caval 
syndrome for longer than six months indi- 
cates that the etiology is benign. 

Dr. George McAleese, Chief, Thoracic Surgery, 
Veterans’ Administration Hospital, operated on 
both of the cases presented. Dr. Jack Myers, 
Chairman, Department of Medicine, University of 


Pittsburgh, reviewed this article and offered sug- 
gestions. 


Veterans’ Administration Hospital, University 
Drive (40). 
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Jejunal and Ileal Diverticulosis 


ROBERT E. LEE, M.D., and NATHANIEL FINBY, M.D., Scarsdale, N. Y. 


Recent reports }*** indicate that divertic- 
ula of the jejunum and ileum other than 
Meckel's diverticulum are not as rare as 
has generally been thought. Forty-five pa- 
tients with diverticula of the mesenteric 
small intestine have been studied at The 
New York Hospital in an effort to correlate 
the clinical and radiographic patterns of this 
condition. Twenty-one cases of jejunal di- 
verticula were previously reported from 
this hospital and surgical aspects and opera- 
tive procedures discussed.?® Meckel’s di- 
verticulum has been excluded from this 
group, since it represents a specific congen- 
ital diverticulum of the ileum as a remnant 
of the omphalomesenteric (vitelline) duct. 

Diverticula of the jejunum and ileum 
have been less often recognized radiograph- 
ically than at autopsy, with incidence re- 
ports varying from 0.3% to 1.3% of the 
hospital population. Special postmortem 
studies of the small intestine, including air 
insufflation, have yielded the higher incidence 
figures.*. Radiographic study of the small 
intestine is the only method of accurate 
diagnosis. Small intestine diverticula are 
seen about once in every 750 examinations. 
Duodenal diverticula are five times as fre- 
quent.?5 

Diverticula of the mesenteric small in- 
testine are usually acquired rather than 
congenital.!*-5 They occur on the mesenteric 
border of the intestine, usually at sites of 
vascular penetration of the mesenteric at- 
tachment. They are “false” diverticula, 
consisting of thin-walled sacs composed of 
mucosa, submucosa, and peritoneum. The 
muscle coats are markedly thinned or ab- 
~ Submitted for publication Oct. 3, 1957. 

From the Departments of Medicine and Ra- 
diology, The New York Hospital-Cornell Medical 


Center, and Veterans’ Administration Hospital, 
New York. 


sent, and the diverticula are incorporated 
in the mesentery as rounded projections 
from the intestinal lumen.?:®?? 
from less than 1 cm. to over 10 cm., with 
stomata of varying caliber. 


Size varies 


Usually the diverticula are multiple, but 
the number decreases distally. Thus, most 
diverticula are seen in the proximal jejunum, 
and they are extremely rare in the ileum. 
Occasionally, a solitary diverticulum may 
occur, usually in a young person. These 
solitary non-Meckelian diverticula are 
usually of the congenital type, containing 
muscular co:ts and occurring on the anti- 
mesenteric border of the intestine. 

The 45 patients in this series consist of 
27 women and 18 men, with an age range 
of 20 to 8& years. Other reports have 
indicated no sex difference or a preponder- 
ence of and an increased inci- 
dence 1n the older age group. Three of our 
patients were Negro, and 42 were white; 
this ratio correlates with our hospital popu- 
lation. 

Jejunal diverticula were seen in 35 pa- 
tients; ileal diverticula, in 7 patients, and 
both, in 3 patients. Associated colonic di- 
verticula were seen in 24 patients (53%); 
of these, 10 also had duodenal diverticula, 
and 1 patient had esophageal, duodenal, 
jejunal, and colonic diverticula. The fre- 
quent association of diverticula in many 


yarts of the gastrointestina! tract suggests 
I g gg 
21,23,27,28 


an association or cormmon etiolo 


Clinical Aspects 


Various symptoms and complaints have 
been ascribed to small intestine diverticula. 
Colicky pains, anorexia, loud rumbling 
noises in the abdomen following meals, 
dyspepsia, mild abdominal discomfort, 
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diarrhea, constipation, vomiting, and _flat- 
ulence have all been attributed to the pres- 
ence of diverticula.**** In only 2 of the 
45 cases reported in this series were the 
diverticula related to the patient’s com- 
plaints. In all other cases, the coexisting 
cholecystitis, cholelithiasis, peptic ulcer, neo- 
plasm, gynecological problems, or colonic 
diverticulitis represented a more reasonable 
cause of the patient’s complaints. Thus, 
with the exception of the two cases with 
complications, diverticula of the jejunum 
and ileum were incidental findings and of 
no apparent clinical significance. 

Numerous complications have been at- 
tributed to these These are 
acute diverticulitis,!** 
concretion formation,?*:!°13 obstruction,?* 


diverticula. 


13 perforation,?* volvulus,’ intussusception,® 
anemia 
15-20 


pneumoperitoneum,'* —macrocytic 
with or without sprue-like syndrome, 
and hypochromic anemia.*  Macrocytic 
anemia has been attributed to stasis with 
overgrowth of bacteria and subsequent 
diminished absorption of hematinic factors. 
Probably the simplest and most complete 
classification of the complications of these 
diverticula, including macrocytic anemia, is 
that of Walker ?*: 
I. Acute diverticulitis 
(a) General peritonitis 
(b) Localized abscess 
(c) Adhesions 
(d) Obstruction 
II. Concretion formation (may cause intestinal 
obstruction ) 
Hemorrhage 
IV. Traumatic rupture 
V. Volvulus 
VI. Macrocytic anemia with or without steator- 
rhea 
The commonest reported complication is 
intestinal obstruction.’ Rare complications 
include fistula formation and neoplasm. Re- 
ported neoplasms found in diverticula in- 
clude lipoma, fibroma, aberrant pancreas, 
carcinoid, sarcoma, and carcinoma.” Foreign- 
body impaction and infestation with in- 


testinal parasites have also been noted.® 
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Report of Cases 


Case 1.—A 5l-year-old white man entered the 
hospital with complaints of right midabdominal 
pain, chills, fever, headache, vomiting, anorexia, 
and loose nonbloody watery stools of six days’ 
duration. His temperature was 38.4 C (101.1 F). 

Abdomen: tender and rigid to the right of the 
umbilicus. Bowel sounds were normal. Labora- 
tory findings: 18,900 white blood cells per cubic 
millimeter, with shift to the left. 


red blood cell count were normal. 


Hemoglobin and 


In the hospital his temperature rose to 42 C 
(107.6 F), accompanied by chills and delirium. 
He suddenly developed bloody diarrhea, and the 
blood pressure fell to 90/50 mm. of Hg. Hemo- 
globin dropped to 9.5 gm. per 100 ce., and hemato- 
crit, to 30.5%. 

After a 3000 cc. blood transfusion, operation 
revealed a 10X10 inflamed mass in the 
mesentery of the right colon near the ileocecal valve 
This had the appearance of a carcinoma, and a right 
colectomy with end-to-end anastomosis of ileum 
and transverse colon was performed. 


cm, 


Dissection 
of the specimen revealed an abscess cavity originat- 
ing from a small diverticulum on the mesenteric 
side of the terminal ileum. The diverticulum had 
perforated into the mesentery and eroded a branch 
of the right ileocolic artery. No other diverticula 
were noted. The patient made an uneventful re- 
covery. 

Comment.—The presence of a_ solitary 
diverticulum of the ileum is unusual. Per- 
foration, abscess formation, and hemorrhage 
represent these 
diverticula. 

Case 2.— 


serious complications of 


A 70-year-old white man entered the 
hospital because of diarrhea, anorexia, abdominal 
cramps, blood in stools, and weight loss of 50 Ib. 
during a nine-month period. Vital signs were 
Examination revealed an enlarged heart, 
with a systolic murmur over the precordium. The 
prostate was enlarged. 


normal. 


Laboratory studies indicated an anemia with a 
hemoglobin of 5.5 gm. per 100 cc., a red blood 
cell count of 1,900,000 per cubic millimeter, a 
hematocrit of 19%, and 2100 white blood cells 
per cubic millimeter, with the following dif- 
ferential count: 30% lymphocytes, 1% monocyte, 
3% eosinophils, 58% polymorphonuclear leukocytes, 
and 8% band cells. Moderate achromia, occasional 
polychromasia, and Howell-Jolly bodies were seen 
in the red blood cells. The bone marrow showed 
marked erythroid hyperplasia, with numerous 
erythroblasts and megakaryocytes. Hemoglobin 
electrophoresis showed a fetal hemoglobin of 6.1%. 
The Coombs’ test was negative, and gastric analysis 


showed free acid. Glucose tolerance was normal. 
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Stool guaiac tests on four different occasions were 
negative for occult blood. Prothrombin, bleeding, 
and clotting times were normal. Bilirubin was 1.1 
mg. per 100 ce. (0.1/1.0). 

Radiographic examination of the gastrointestinal 
tract showed multiple large jejunal diverticula, with 
coarsened mucosa and blunting of valvulae conniv- 
entes in the jejunum without evidence of dilation 
or obstruction (Fig. 1). Barium enema examina 
tion showed a normal colon. 

The patient was treated with blood transfusions, 
folic acid, and oral iron Blood cell 
count returned to normal (hemoglobin 13.1 gm. 
per 100 cc. and red blood cell count 5,000,000 per 
cubic millimeter) and patient became asymptomatic. 
Comment.—This case is similar to other 


medication. 


case reports of macrocytic anemias associ- 
ated with jejunal diverticula. Although 
megaloblasts were not demonstrated in the 
marrow, bilirubin was minimally elevated; 


Fig. 1.—Small intestine study of Case 2, showing 
large jejunal diverticula with mucosal changes in 
adjacent jejunum. 


the leukopenia with multilobed polymorpho- 
nuclear leukocytes, anemia with slight 
macrocytosis, and free gastric acid fulfill 
the clinical picture of macrocytic anemia 
associated with diverticula of the jejunum. 

Case 3.—A 48-year-old white woman was ad- 
mitted with complaints of abdominal pain, anorexia, 
fatigue, malaise, weight loss, and dysphagia. She 
had had a gastroenterostomy in 1918, presumably 
for ulcer disease. 

Examination and laboratory studies revealed no 
abnormalities. Radiographic study of the gastro- 
intestinal tract showed a functioning gastroenteros- 
tomy without evidence of obstruction. A persistent 


Finby 


Lee. 


Fig. 2—Asymptomatic patient with many large 
jejunal diverticula. 


fleck of barium in the proximal jejunum suggested 
a jejunal ulcer. 

At operation there were multiple intestinal ad- 
hesions, with a diverticulum of the jejunum at 
the site of abnormality seen on radiographic study. 
There was no evidence of a marginal ulcer. A re- 
peat radiographic study of the intestine showed 
a normal jejunum. There was no evidence of other 
diverticula. 

Comment.—This patient demonstrates that 
a partially filled jejunal diverticulum over- 
lying a gastroenterostomy site may simulate 
a marginal ulcer. 


Fig. 3.—Asymptomatic patient with many large 
jejunal diverticula. The saccular collections of 
barium along the mesenteric border are connected 
to the intestinal lumen by wide stomata. 
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Fig. 4—Asymptomatic patient with many large 
jejunal diverticula. Note the distorted appearance 
of the small intestine pattern. 


Radiographic Features 

Diverticula of the jejunum are commonly 
seen as large globular masses of barium 
density during routine radiography of the 
gastrointestinal tract. They may appear as 
pedunculated collections of barium con- 
tinuous with the intestinal lumen (Figs. 2 
and 3) or as residual round densities re- 
sembling “bunches of grapes” after empty- 
ing of the adjacent intestinal lumen. They 


Fig. 5—Grouped jejunal diverticula resembling 
moulage pattern seen in sprue. Note duodenal 
diverticulum. 


may be multiloculated, oval, or round. They 
are usually smooth, without evidence of 
mucosal folds. If they are numerous they 
may produce marked distortion of the small 
intestinal motor function pattern and simu- 
late serious disease (Figs. 4 to 6). In most 
instances they are incidental findings. 


The chief radiologic interest lies in the 
field of differential diagnosis. In a survey 


study of the abdomen they may show air- 
fluid levels ® and simulate intestinal obstruc- 
tion.** Enteroliths within the diverticula 
may simulate biliary or renal calculi. Large 
diverticula may have the roentgen appear- 
ance of a tumor mass. 

During barium contrast study of the small 
intestine, the uncomplicated diverticula may 
be confused with intrinsic inflammatory 
disease of the small intestine. This is due 
to partial or irregular filling of the di- 
verticula, which may retain barium for 
prolonged periods of time. Most diverticula 
of the ileum are seen in the terminal portion 
and thus can be differentiated 
Meckel’s diverticulum (Fig. 7). 

Small intestinal diverticula tend to have 
wide necks and empty readily. Occasionally, 
however, delayed films will show residual 
barium. Delay in emptying of diverticula 
has been suggested as evidence of disease ! 


from a 


Fig. 6.—High jejunal diverticula distorting small- 
intestinal motor-function pattern. 
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Fig. 7.—Visualizing of terminal ileum during a 


barium-enema study showing three small ileal 
diverticula. 


and may cause diagnostic difficulties (Case 
3). 

Small diverticula of the small 
may easily be missed unless careful scrutiny 
is combined with a high index of suspicion. 
Nonflocculating barium is advised as the 
contrast medium. Examination of the small 
intestine by barium meal should include 
film study at 30- to 60-minute intervals 
until the entire small intestine is visualized. 
Occasionally barium-enema study will vis- 
ualize the terminal ileum to advantage (Fig. 


7). 


intestine 


Comment 


The etiology of these diverticula is ob- 
scure, One approach to the determination 
of the causative factors has been to intro- 
duce air into closed intestinal segments post 
mortem.? This attempt has not been con- 
sistently successful. The interpretation of 
these experiments is difficult, since the 
sudden into post- 
mortem specimens is not comparable to 
the prolonged effect of the ever-changing 
pressures and conditions in the intact in- 


introduction of air 
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testine. The presence of an inherent defect 
in the smooth muscle or connective tissue of 
the 


association of duodenal, jejunal, ileal, and 


the intestine has been suggested by 


colonic diverticula as well as by the oc- 


casional report of extensive visceral di- 


verticulosis.”! evidence 


The 


possibility that infection of the intestinal 


However, clear 


that such a defect exists is lacking. 


wall with subsequent weakening and out- 
pocketing is casually related to diverticula 
This 
has not been substantiated by histologic 


formation has also been suggested. 


study, nor does it explain why diverticula 
occur at the entry sites of blood vessels. 
Thus, neither pressure, inherent defect, nor 
infection has been demonstrated to be the 
etiology of these diverticula. 

In most cases, these diverticula are inci- 
dental findings detected radiographically, at 
operation, or at postmortem examination. 
Many patients with diverticula have signs 
and but 
or functional states are in most 


symptoms, coexisting organic 
processes 
cases the cause of these complaints rather 
than the this for 
example, in only 2 patients of the 45 were 
the diverticula considered the source of the 
patient's compiaints. 


diverticula. In series, 


In reported cases in 
whom diverticula were thought to be the 
source of hemorrhage or perforation, the 
actual bleeding point or perforation was 
rarely found. This is not meant to imply 
that these do not occur but only to empha- 
size the hesitancy with which one should 
infer cause and effect when diverticula are 
present. The demonstration of these di- 
verticula in symptomatic patients should not 
relax the search for the commoner and 
serious causes of gastrointestinal complaints. 


Therapy is rarely necessary unless comp- 


lications are present. Surgical resection is 
Small 
diverticula may be difficult to recognize by 
palpation alone. Distention with air has been 
The 
surgical aspect of 21 cases of jejunal di- 
verticulosis at The New York 
have been reported by Rees.** 


advised for serious complications. 


used to facilitate surgical removal.‘ 


Hospital 
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Summary 


Forty-five patients with diverticulosis of 


the jejunum and/or ileum are reviewed. 
Two cases showing uncommon complica- 
tions (perforation, abscess, hemorrhage, and 
anemia) and an example of diagnostic dif- 
ficulty, in which a jejunal diverticulum 
simulated a marginal ulcer, are reported. 
In none of the uncomplicated cases could 


the symptoms be attributed to the diverticula. 


50 Popham Rd. 
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Lactic dehydrogenase (LD), an enzyme 
which can catalyze the conversion of lactate 
to pyruvate, has been demonstrated in the 
serum of animals }* and humans.*® Hill and 
Levi‘ studied 51 patients with neoplastic 
disease, only 2 of whom failed to exhibit 
elevated serum levels of this enzyme. Bier- 
found elevated 
levels in 121 out of 132 patients with car- 


man and his associates ® 


cinoma. In an earlier report’ from this 
laboratory, elevated LD levels were noted 
in half of 30 patients with carcinoma. 
Serum glutamic oxalacetic transaminase 
(GOT), 


reversible transfer of an amino group from 


an enzyme which catalyzes the 


aspartate to a-ketoglutarate has also been 
Wroblewski 


reported elevated serum GOT 


studied in neoplastic disease. 
and LaDue * 
levels in 23 of 25 patients with proved car- 
Sub- 
sequently, these workers reported elevations 
of GOT in 75 out of 100 patients with 
primary hepatoma or hepatic metastases.® 
Chinsky and Sherry 
levels in 13 of 30 patients with metastatic 


cinomatosis involvement of the liver. 


reported elevated 


carcinoma of the liver. Waisman, Monder, 
and Williams ' observed normal GOT levels 
in 29 patients with carcinoma but made no 
reference to hepatic metastases. 

The present report is based on studies 
of 173 patients with various types of car- 
cinoma in whom serum GOT and LD levels 
were determined. An attempt will be made 
to correlate the levels of these enzymes with 
the type of neoplasm, with the presence or 
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absence of metastases, and with conventional 
liver-function tests. 


Materials and Methods 


One-hundred seventy-three patients with various 
(Table 1). All 


They 


types of neoplasm were studied 
except one patient were males. ranged in 
age from 20 to 76. All of the patients had one or 
more LD determinations, for a total of 551 LD 
Of the 173 patients, 121 also had 
\ total of 415 
Almost all 
of the patients had either alkaline phosphatase, 
the sulfobromophthalein (Bromsulphalein) (BSP) 


determinations. 
one or more GOT determinations. 
GOT determinations were performed 


excretion test or both determinations on one or 


more occasions. Autopsy was performed on 63 
of 92 patients who died. 

The LD was performed by a method reported 
elsewhere.’ Normal values for this enzyme are 
below 270 micromols of DPNH 2 per 100 ml. of 
serum. The GOT was initially performed by the 
method of Karmen.” In the latter portion of the 
study, the modification of Reitman and Frankel 
of the method of Umbreit * was utilized. 

In this method the serum GOT is determined 
colorimetrically. Serum (0.2 ml.) is added to 
10 ml. of substrate* solution contained in 


* This included a phosphatase buffered (pH 7.5) 
mixture of a-ketoglutaric and aspartic acid pre- 
pared and standardized by the Sigma Chemical 
Company, St. 
method of 


Louis, in accordance 
Reitman and Frankel.” 


with the 


TABLE 1.—Types of Neoplasm Studied 


LD Deter- GOT 


Patients, minations, Determina- 
Type of Neoplasm No. No. tions, No. 
Lung 51 188 144 
Pharyngeal 15 47 37 
Esophageal 5 10 
Stomach 24 101 93 
Pancreas 12 36 27 
Colon 19 36 28 
Prostate 9 24 13 
Bladder 9 23 22 
Unknown primary 13 51 27 
Sarcoma & miscellaneous 16 35 21 
Sarcoma 9 
Seminoma 3 
Hepatoma «& bile duct 3 
Carcinoid 1 
Totals 173 551 420 
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|Pharynx | Esoph | Stomach| Colon |Pancreas|Prostate|piadder |Unknown 
15 5 24 19 12 9 9 


No. elev. 24 fe) l 12 6 


Sarcoma 
and misc 
16 


9 


6 3 il 


Fig. 1—Incidence of LD elevations in different types of neoplasm. The symbols represent 


the highest level determined in each patient. 


19150 mm. round cuvettes. The tubes are in- 
cubated at 37 C for one hour, and the reaction is 
stopped by the addition of 1.0 ml. of 2,4-dinitro- 
phenylhydrazine reagent. After 20 minutes at room 
temperature, 10 ml. of 04 N NaOH is pipetted 
into each tube and the 


tubes are inverted for 


GOT- units 


| 


mixing. After 30 minutes at room temperature 
the color formed in each, cuvette is measured in a 
Coleman Universal Spectrophotometer with the 
wave length set to 5050 A., with use of a reagent 
blank as a reference. The optical density values 
are converted to GOT units (Karmen) at 25 C 


No. pts. 31 
No. elev. 16 1 12 6 


Lung |Pharynx| Esoph| Stomach] Colon |Pancreas| Prostate|Bladder [Unknown | Sarcoma 
lL 4 23 14 7 7 8 7 


and misc 


6 2 3 2 A 


Fig. 2.—Incidence of GOT elevations in different types of neoplasm. The symbols represent 


the highest level determined in each patient. 
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Fig. 3.—Correlation of LD levels with autopsy and clinical evidence of metastases. 
symbols represent the highest level determined in each patient. 


by means of a calibration curve prepared under 
identical conditions from a standard oxalacetic 
acid solution. 

In the range of GOT values observed in the 
present study, no significant differences between 
the results obtained by the two methods could be 
demonstrated. Normal values for this enzyme 
(GOT) are below 40 units. The BSP excretion 
test was performed by the method of Mateer and 
his associates," and the serum alkaline phosphatase, 
by Bodansky’s method.” 


Results 


Of the 173 patients with carcinoma or 
sarcoma, 76 had an elevation of the LD 
level on one or more occasions. Elevated 
levels of GOT were found in 53 of the 121 
patients in whom the level of this enzyme 
was determined. 

An analysis of the possible factors related 
to the enzyme levels is shown in Figures 1-4. 
As may be seen from Figures 1 and 2, the 
incidence of serum enzyme elevations was 
approximately equal in patients with carci- 
noma of the lung, stomach, colon, or pan- 
creas. The incidence of enzyme elevation 
ras low, however, in patients with car- 
cinoma of the pharynx, esophagus, prostate, 
or bladder. In patients with disseminated 
carcinomatosis without an identifiable pri- 
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mary site, the levels of LD were almost 
always elevated. In only two of seven 
patients in this group with GOT determina- 
tions was this enzyme elevated. 


In Figures 3 and 4 is shown an attempt 
to correlate the levels of each enzyme with 
the presence or absence of hepatic metas- 


tases. Of the 63 patients who were 
autopsied, 37 had metastases to the liver. 
In those patients whose liver showed only 
one or several scattered nodules, the involve- 
ment was considered “minimal.” In those 
with greater involvement, the metastatic 
hepatic disease was considered “extensive.” 
In those patients still alive or in those who 
have died but have not been autopsied, 
metastases were considered “probable” when 
both the alkaline phosphatase and BSP re- 
tention were abnormal and there was 
hepatomegaly. Metastases were considered 
to be “absent” when none of these criteria 
were met. Patients falling into neither the 
“absent” nor the “probable” group were 
classified as “uncertain.” 


Patients with autopsy-demonstrated ex- 
tensive hepatic metastases had elevations of 
LD (Fig. 3) and GOT, with rare exceptions 
(Fig. 4). In three patients with extensive 
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Fig. +-—Correlation of GOT levels with autopsy and clinical evidence of metastases 
symbols represent the highest level determined in each patient. 


Fig. 5.—Gross appearance of the 
livers, enzyme levels, and liver 
functions in the three patients with 
extensive hepatic involvement and 
normal GOT levels before death 
Only the first patient received any 
specific therapy. A, liver No. 1. B, 
liver No. 2. C, liver No. 3. 
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TABLE 2.—Data on Livers Shown in Figure 5 


Day of 
Obser- 
vation 


Alk,. 
Phosp. 


Type of BSP, 
Liver Carcinoma LD GOT 


No, 1 Lung 


No. 2 Stomach 


No. 3 Bladder 


230 
Death 


hepatic metastases the GOT was normal or 
only barely elevated (42 units) on the last 
determination death (Fig. 5 and 
Table 2). In two of these with normal levels 
there had slight 
previous determination. In two of the three, 


before 


been elevations on a 
the LD levels were also normal. 

The LD level was abnormal in 4 of 16 
patients with no metastases to the liver but 
with metastatic involvement of other sites. 
In three of the four patients the degree of 
LD elevation was slight. Moderate degrees 
of GOT elevation were present in 2 of 12 
patients with extrahepatic metastases. Both 
of these, one with a chorioepithelioma and 
the second with a bronchogenic carcinoma, 
had invasion of the myocardium. In autop- 
sied patients with no metastases, the enzyme 


2x 103 


micromols DPN-H 


levels were normal, with the exception of 
one patient whose GOT level was 90. This 
patient had arteriosclerotic heart disease 
with heart failure. 

Correlation of the enzyme levels with the 
clinical evidence of metastases (Figs. 3 and 
4) revealed a similar trend, with abnormali- 
ties most frequent when hepatic metastases 
to the liver were considered “probable” and 
least frequent when metastases were con- 
sidered to be “absent.” In a number of 
patients without clinical or laboratory evi- 
dence of hepatic metastases, however, LD 
levels were moderately or markedly ele- 
vated. 

An extension of this approach is provided 
by Figures 6-9, which show the correlation 
between LD and GOT and alkaline phos- 
phatase and BSP test results, respectively. 
Inspection of these figures reveals a tendency 
toward a positive correlation between the 
LD and GOT elevations, on the one hand, 
and increase in the alkaline phosphatase 
value (bigs. 6 and 8) and BSP level (Figs. 
7 and 9) on the other. In a number of 
patients, however, LD and, less frequently, 
the GOT levels were elevated even when the 
BSP or alkaline phosphatase values were 
normal. Conversely, the BSP and, less fre- 
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Fig. 6—Correlation of the LD levels and alkaline phosphatase values. Many of the patients 


are represented by serial determinations. 
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Fig. 7—Correlation of the LD levels and per cent of BSP retention. Many of the patients 


are represented by serial determinations. 
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Fig. &8—Correlation of 


patients are represented by 


Alkaline phosphatase - Bodansky units 


the GOT levels and alkaline phosphatase 
serial determinations. 


values. 


Many of the 


quently, the alkaline phosphatase levels were 
abnormal in a few patients with normal LD 
or GOT values. The GOT levels, in con- 
trast, were elevated only when the BSP 
(Fig. 9) values were also abnormal. 

The relative sensitivity and specificity of 
these 4 parameters is shown in Figure 10. 
In 41 patients, BSP, alkaline phosphatase, 
LD, and GOT values were determined 
simultaneously shortly before death and 
autopsy. From this graph it appears that 


108 


the BSP excretion test and alkaline phos- 
phatase levels were at least as sensitive as 
the LD and GOT determinations in de- 
termining hepatic metastases. These conven- 
tional measures of metastatic carcinoma, 
however, were more frequently abnormal 
than the LD and GOT levels in patients 
without metastases. 

The higher incidence of LD than GOT 
elevations suggested by the preceding data 
is also shown in Figure 11. Elevations of 
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Fig. 9.—Correlation of the GOT levels and per cent of BSP retention. Many of the patients 


are represented by serial determinations. 


4 a 


a 
° 
Zz 


LD 'GOT'BSP’ AP D.'GOT 

No hepatic metastases Minimal 
either enzyme occurred without elevation 
of the other. Serial determinations in 52 
patients, followed from 1 to 14 months, like- 
wise revealed that LD elevation preceded 
GOT in 27 patients ; the GOT was elevated 
before the LD in 9, and both were elevated 
in 16 patients simultaneously. 

The upon the 
enzyme levels was inconsistent. In 14 of 20 
patients with carcinoma of the lung observed 
either x-ray or 
(nitrogen 


influence of treatment 


after received 
mechlorethamine hydrochloride 
mustard) therapy there was an appreciable 


having 


change in one or both enzymes (Fig. 12). 
The five patients who received x-ray therapy 
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Fig. 10.—Sensitivity of 
La . GOT, SP, an 
alkaline sphatas 
determining hepatic 
metastases. Note the in- 
cidence of BSP and 
alkaline phosphatase ab- 
normalities in those pa- 
tients without hepatic 
metastases. 

BSP! AP LD 'GOT'BSP’ AP 


(-Normal levels 
@ Elevated 


10.—Sensitivity of 
xOT, BSP, and 
phosphatase in 
hepatic 


Extensive 


all had a decrease in the LD ranging from 
75 to 200. The GOT levels remained es- 
sentially the same in this group. The nine 
other patients received mechlorethamine 
hydrochloride. Five had a decrease of the 
LD (range of 80 to 200), while four had 
elevations ranging from 80 to 175. Three 
exhibited no change in the GOT, four pa- 
tients showed a decrease of 35 to 80 units, 
and in two patients there were elevations 
of 110 and 200 units, respectively. The ef- 
fect of mechlorethamine hydrochloride on 
the enzyme levels, liver size, liver functions, 
and clinical status of another patient with 
bronchogenic carcinoma is shown in Figure 


13. 
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Fig. 12.—Influence of therapy upon the enzyme levels in 14 patients with carcinoma of the 


lung. 
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Comment 

The present study has revealed elevated 
serum levels of lactic dehydrogenase and 
glutamic oxalacetic transaminase in slightly 
less than half of the patients with carcinoma. 
The observation that elevations of LD are 
seen in patients with neoplastic disease is in 
keeping with the data of Hill and his asso- 
and Wrdblewski and LaDue® in 
their studies of humans. The incidence of 


ciates 


LL.D elevations was considerably lower in 
this series than in the studies of Hill and 
It would 
seem from the present study that elevations 


Levit and Bierman and others.® 


of lactic dehydrogenase are seen when there 
of the 
from the primary site. The autopsy cases 


has been dissemination carcinoma 
demonstrated that, in most instances, the 
dissemination included the liver. It was of 
interest, however, that in four cases eleva- 
tions of LD were seen in patients whose 
autopsies revealed no evidence of hepatic 
of these there 
metastatic foci in the myocardium. 


metastases. In two were 
In an 


additional three cases only one or two 
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45 
Days 


70 85 9 


a patient with carcinoma of the lung treated with mechlorethamine 


scattered hepatic nodules were noted, but the 
LD was elevated. 

In the analysis of the patients who were 
still alive, or in whom an autopsy had not 
been performed, the presence of hepatic 
metastases could be only presumptively de- 
termined. It is recognized that alkaline 
phosphatase elevation may be a reflection of 
bone, rather than hepatic, metastases, and 
impaired BSP excretion may result from 
extrahepatic factors. Nevertheless, the co- 
existence of abnormality of both of these 
was accurate in_ predicting 
metastases in 80% of 63 autopsy cases. This 
would appear to justify the attempt to cor- 


parameters 


relate the enzyme levels with each of these 
measures of liver function and with both of 
them simultaneously, as shown in Figures 
6-11. Analysis of these figures showed the 
expected correlation of LD and GOT eleva- 
tions with other evidence of hepatic meta- 
static involvement. 

The fact that in a number of patients LD 
elevations occurred without clinical evidence 
of metastatic involvement and without ab- 
normal alkaline phosphatase or BSP excre- 
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tion led to the consideration that the LD 
could be elevated even without hepatic meta- 
static involvement. In one patient with a 
large carcinoma of the stomach without 
metastases, removal of the carcinoma re- 
sulted in a return to normal of the elevated 
LD level. 
the elevation of serum levels of lactic dehy- 
drogenase and 


It is of interest that in animals 


other glycolytic enzymes 
appears to reflect the mass of tumor tissue 
rather than the presence or absence of 
hepatic metastases.*.'* The data from the 
present study may be reconcilable with the 
Sufficient total 
tumor mass may be present in the body to 


observations in animals. 
result in enzyme elevations when there are 
hepatic the 
practical standpoint, however, elevations of 


extensive metastases. From 
lactic dehydrogenase in patients with neo- 
plastic disease are highly suggestive of dis- 
semination from the primary site. 

The GOT levels appeared to be related 
to the presence of hepatic or cardiac metas- 
tases. In three patients there was elevation 
of the transaminase level without autopsy 
evidence of metastases to the liver, but in 
two of these metastases to the heart were 
noted. Likewise, the correlations with the 
alkaline phosphatase and BSP excretion test 
were consistent with this concept. Elevations 
of alkaline phosphatase and/or BSP, how- 
ever, occurred at times in patients with 
normal indicated 
above, abnormal results with these conven- 


transaminase levels. As 
tional measures of hepatic disease may occur 
in extrahepatic disease. Consequently, ab- 
normal alkaline phosphatase levels or im- 
paired BSP excretion may not mean hepatic 
metastases. On the other hand, the results 
of the present study suggest that even in 
patients with extensive hepatic metastases, 
the BSP and alkaline phosphatase may oc- 
casionally be more sensitive measures of 
metastatic involvement oi the liver than the 
transaminase levels (Fig. 10). The early 
impression * that the serum transaminase 
is the most sensitive measure of hepatic 
metastases appears not to be supported by 
the present study. It would appear that the 
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transaminase, 
lactic dehydrogenase, alkaline phosphatase, 
or BSP may each be the first biochemical 
evidence of metastatic involvement of the 
liver. 


serum glutamic oxalacetic 


Transaminase elevations seem to depend 
on necrosis of tissues rich in this en- 
zyme.'®*2 The elevation of the serum levels 
of this enzyme in myocardial and hepatic 
necrosis is known. These observations, and 
the demonstration that in patients with car- 
cinoma transaminase elevations are observed 
only in those with hepatic or cardiac metas- 
tases, would suggest that it is the destruction 
of liver tissue or myocardium by the metas- 
tases that is responsible for the elevation 
of this enzyme. 

Elevations of lactic dehydrogenase in pa- 
tients with neoplastic disease can be related 
less readily to hepatic necrosis. The high 
incidence of elevation of the serum levels of 
this enzyme in patients with neoplasm is in 


sharp contrast to the greater sensitivity of 


transaminase as a measure of hepatic ne- 
crosis in patients with 


23 


intrinsic hepatic 
If hepatic necrosis due to metas- 
tases were the basis for LD elevations, it 
might be expected that the incidence and 
degree of LD elevation in 
cinoma of the liver would, as in the case 
of hepatitis, be less than that of trans- 
aminase. As has already been stated, this 
is not true. Furthermore, as has been stated 
above, elevations of LD may occur even 
without hepatic metastases and in patients 
whose other tests of liver function yielded 
normal results. 


disease. 


metastatic car- 


It is known that neoplastic tissue shows 
increased glycolytic activity,** and it has 
been shown that the LD content of animal 
tumors is greater than the normal homolo- 
gous tissue.*° This was the basis for the 
original attempt of Warburg and Christian ! 
to demonstrate LD and other glycolytic 
enzymes in the serum of tumorous rats. It 
has been observed that levels of lactic dehy- 
drogenase are increased in growing chil- 
dren.** Elevated levels of this enzyme may 
reflect the mass of rapidly growing highly 
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glycolytic tissue, which results from exten- 
sion of the carcinoma from the primary site ; 
this dissemination usually, but not invari- 
ably, includes the liver. Striking elevations 
of LD in infectious mononucleosis * and in 
acute leukemia ® and granulocytic leukemia © 
727 suggest that proliferation of primitive 
immature cells might be responsible. In 
contrast, GOT elevation as stated above ap- 
pears to reflect actual necrosis of infiltrated 


tissues. 


Summary 


Serum lactic dehydrogenase (LD) was 
found to be elevated in 76 of 173 patients 


with carcinoma. Elevations were almost al- 


ways associated with dissemination, usually 
to the liver. Only four patients without 


hepatic metastases exhibited elevated LD 
levels. 

Serum glutamic oxalacetic transaminase 
levels were found to be elevated in 43% of 
121 patients. In all but one patient eleva- 
tions were related to hepatic or myocardial 
metastases. 

The majority of patients with hepatic 
had abnormal levels of LD, 
GOT, alkaline phosphatase, or sulfobro- 
mophthalein (Bromsulphalein) (BSP) ex- 
There 
difference in the sensitivity of each of the 


metastases 


cretion. was no demonstrable 
4 parameters in detecting metastases. 

Analysis of the results suggested that LD 
elevations reflect the mass of tumor and 
GOT elevations, necrosis of tissue invaded 
by metastases, 

Hyman G. Weinstein, Rose Falbo, Arthurine 
Hannon, Ilona Pakstas provided technical 
assistance. 


and 


The Chicago Medical School, Department of 
Medicine, 710 S. Wolcott Ave. (12) (Dr. Zimmer- 
man). 


REFERENCES 


1. Warburg, O., and Christian, W.: Garungs- 
fermente im Blutserum von Tumor-Ratten, Bio- 
chem. Ztschr. 314:399-408, 1943. 

2. Alivisatos, S. G. A., and Denstedt, O. F.: 
Lactic Dehydrogenase and DPN-ase Activity of 
Blood, Science 114 :281-283, 1951. 


West—Zimmerman 


3. Hsieh, K. M.; Suntzeff, V., and Cowdry, 
E. V.: Serum Lactic Dehydrogenase Activity as 
Indication of Neoplastic Growth and Regression, 
Proc. Soc. Exper. Biol. & Med. 89:627-629, 1955. 

4. Hill, B. R., and Levi, C.: Elevation of a 
Serum Component in Neoplastic Disease, Cancer 
Res. 14:513-515, 1954. 

5. Bierman, H. R.; Hill, B.; Emory, E.; Rein- 
hardt, L., and Samuels, A.: Correlation of Serum 
Lactic Dehydrogenase Activity with the Clinical 
Status of Patients with Neoplastic Diseases, Proc. 
Am. A. Cancer Res. 2:5, 1955. 

6. Wroéblewski, F., and LaDue, J. S.: 
Dehydrogenase Activity in Blood, 
Exper. Biol. & Med. 90:210-213, 1955. 

7. Zimmerman, H. J., and Weinstein, H. G.: 
Lactic Dehydrogenase Activity in Human Serum, 
J. Lab. & Clin. Med. 48 :607-616, 1956. 

8. Wrdblewski, F., and LaDue, J. S.: Serum 
Glutamic Oxaloacetic Transaminase Activity as 
an Index of Liver Cell Injury from Cancer: A 
Preliminary Report, Cancer 8:1155-1163, 1955. 

9. Wroblewski, F.; Jervis, G., and LaDue, J. S.: 
The Diagnostic, Prognostic 
Significance of Serum 
Transaminase (SGOT) Alterations in 
Hepatitis, Ann. Int. Med. 45:782-800, 1956. 

10. Chinsky, M., and Sherry, S.: Serum Trans- 
aminase as a Diagnostic Aid, A. M.A. Arch. Int. 
Med. 99 :556-568, 1957. 

11. Waisman, H. A.; Monder, C., and Williams, 
J. N., Jr.: Glutamic Acid Dehydrogenase and 
Glutamic Oxaloacetic Transaminase of 
Leukemia and Cancer, 
1956. 

12. Karmen, A.; Wroblewski, F., and LaDue, 
J. S.: Transaminase Activity in Human Blood: 
Appendix; A Note on the Spectrophotometric 
Assay of Glutamic-Oxaloacetic Transaminase in 
Human Blood Serum, by A. Karmen, J. Clin. 
Invest. 34:126-133, 1955. 

13. Reitman, S., and Frankel, S.: Personal com- 
munication to the authors. 

14. Tonhazy, N. E.; White, N. G., and Um- 
breit, W. W.: Rapid Method for Determination 
of Glutamic-Aspartic Transaminase in Tissues and 
Its Application to Radiation Sickness, Arch. Bio- 
chem. 28 :36-42, 1950. 

15. Umbreit, W. W.; Kingsley, G. R.; Schaf- 
fert, R. R., and Siplet, H.: Colorimetric Method 
for Transaminase in Serum or Plasma, J. Lab. 
& Clin. Med. 49:454-459, 1957. 

16. Mateer, J. G.; Baltz, J. I.; Marion, D. F., 
and MacMillan, J. M.: Liver Function Tests: 
General Evaluation of Liver Functions Tests, and 
Appraisal of Comparative Sensitivity and Re- 
liability of Newer Tests, with Particular Em- 
phasis on Cephalin-Cholesterol Flocculation Test, 
Intravenous Hippuric Acid Test and Improved 


Lactic 


Proc. Soc. 


Epidemiologic 
Oxaloacetic 
Acute 


and 
Glutamic 


Blood in 


Cancer Res. 16:344-347, 


113 


a 
3 
; 


Bromsulphalein Test with New Normal Standard, 
J. A.M. A. 121:723-728, 1943. 

17. Bodansky, A.: Determination of Plasma 
Phosphatase, Proc. Soc. Exper. Biol. & Med. 28: 
760-763, 1931. 

18. Bodansky, O., 


and Scholler, J.: Comparison 


of Phosphohexose Isomerase and Lactic Dehydro- 


genase Activities in Plasma, Liver and Tumor 
Tissue of Tumor-Bearing Rats, Cancer Res. 16: 
894-900, 1956 

19. LaDue, J. 
cance of Serum Glutamic Oxaloacetic 
nase Activity Acute 
Infarction, Circulation 11 :871-877, 1955 

20. Nydick, I Medwid, A.; Wroblewski, F.: 
Allen, A., and LaDue, J. S.: for In- 
creased Serum Glutamic Oxaloacetic Transaminase 
(SGOT) Activity Following Graded Infarcts in 
Dogs, Circulation 12:161-168, 1955. 

21. Molander, D. W.; Wroblewski, F., 
LaDue, J. S.: Serum Glutamic 


S., and Wroblewski, F.: Signifi- 
Transami- 


Following Myocardial 


Evidence 


and 
Oxaloacetic 


M.A 


ARCHIVES OF INTERNAL MEDICINE 


Transaminase as Index of Hepatocellular In- 
tegrity, J. Lab. & Clin. Med. 46:831-839, 1955. 
22. Wroblewski, F., and LaDue, J. S.: 
Glutamic Oxalocetic Aminopherase (Transaminase ) 
in Hepatitis, J. A. M. A. 160:1130-1134, 1956. 
23. Zimmerman, H. J.; West, M., and Wein- 
Serum Lactic Dehydrogenase and 


Serum 


stein, H. G.: 
Oxaloacetic Transaminase Levels in 
Lab. & Clin. Med. 48:962, 1956. 

24. Greenstein, J. P.: The 
Cancer, New York, Academic Press, Inc., 1954, 
pp. 447-461. 

25. Meister, A.: 
of Certain Tumors and Normal 
Cancer Inst. 10:1263-1271, 1950. 

26. Hill, B. R.: 
Dehydrogenase, 


Glutamic 
Disease, J. 
Biochemistry of 


Lactic Dehydrogenase Activity 
Tissues, J. Nat. 
Properties of Serum 


Res. 16:460-467, 


Some 
Lactic Cancer 
1956. 

27. West, M.; Heller, P., Zimmerman, 
H. J.: Serum Enzymes in Lymphoma and Leu- 
kemia, to be published. 


and 


{ 
it 
‘ 
114 


Serum Enzymes in Disease 


II. Lactic Dehydrogenase and Glutamic Oxalacetic Transaminase in Anemia 


HYMAN J. ZIMMERMAN, M.D.; MICHAEL WEST, M.D., and PAUL HELLER, M.D., Chicago 


Abnormal levels of serum enzymes have 
been observed in a number of diseases.) 
Attention has been particularly devoted to 
the study of the serum glutamic oxalacetic 
transaminase levels in patients with cardiac 
and hepatic disease.2* There has been no 
systematic study of the serum enzymes in 
patients with anemia. In a study of lactic 
dehydrogenase levels of the serum in pa- 
tients with various diseases * it was found 
that the levels of this enzyme were elevated 
in patients with megaloblastic anemia and 
in those with sickle-cell disease but not in 
patients with a number of other types of 
anemia. The present study constitutes an 
extension of these observations. The levels 
of lactic dehydrogenase and glutamic oxal- 
acetic transaminase have been studied in 
patients with megaloblastic anemia, hemo- 
other 


and anemias of other causes. 


globinopathies, hemolytic anemias, 


Materials and Methods 


The serum levels of lactic dehydrogenase (LD) 
were determined by a method reported elsewhere.‘ 
Normal values for this enzyme are below 270 
micromols of DPNHz per 100 ml. of serum. The 
activity of glutamic oxalacetic transaminase 
(GOT) was initially measured by the method of 
Karmen. In the latter portion of the study, the 
of Reitman Frankel® of the 
Umbreit associates "* was 


modification and 


method of and his 
utilized. 

In this method the serum GOT is determined 
colorimetrically. Serum (0.2 ml.) is added to 
Submitted for publication Sept. 19, 1957. 
Partially supported by a grant from Wyeth 
Laboratories, Inc., Philadelphia. 

From the Departments of Medicine, West Side 
Veterans’ Administration Hospital, The Chicago 
Medical School, and the University of Illinois 
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Categories of Diseases Studied and 
Summary of Results 


TABLE 1. 


Disease 


Megaloblastic anemia 
1. Pernicious anemia 
2. Other types 


Hemoglobinopathies 
1, S-S disease 
9 
3. S-thalassemia 
4. A-S trait 
5. A-C trait 


Other anemias 

1. Chronic blood loss 

2. Acute blood loss 

3. Aplastic 

4. Hemolytic 
(a) Congenital 
(b) Acquired 

5. Thalassemia minima 

}. Secondary to 
systemic disease 


10 ml. of  substrate* solution contained in 
19150 mm. round cuvettes. The tubes are in- 
cubated at 37 C for one hour and the reaction 
stopped by the addition of 1.0 ml. of 2,4-dinitro- 
phenylhydrazine reagent. After 20 minutes at room 
temperature, 10 ml. of 0.4 N NaOH is pipetted 
After 
30 minutes at room temperature the color formed 
in each cuvette is measured in a Coleman Uni- 
versal Spectrophotometer with the wavelength set 
to 5050 A., with a reagent blank as a reference. 
The optical density values are converted to GOT 
units (Karmen) at 25 C by means of a calibra- 
tion curve prepared under identical conditions from 
a standard oxalacetic acid solution. 


into each tube and the contents are mixed. 


In the range of GOT values observed in the 
present study, no significant differences between 
the results obtained by the two methods could be 
demonstrated. Normal values 
(GOT) are below 40 units. 


The of megaloblastic anemia was 
established in all instances by marrow aspiration. 


for this enzyme 


diagnosis 


* This included a phosphatase-buffered (pH 7.5) 
mixture of a-ketoglutaric and aspartic acids pre- 
pared and standardized by the Sigma Chemical 
Company, St. Louis, in accordance with the method 
of Reitman and Frankel. 
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Addisonian PA. 
ntreated megoblastic anemia 
Fig. 1—Serum LD and GOT values in 12 pa- 
tients with untreated megaloblastic anemia. Each 
circle represents one patient. Only patient with 
elevated GOT (asterisk) had hepatic cirrhosis and 
megaloblastic anemia. 


Pernicious anemia was diagnosed when there was 
a megaloblastic marrow pattern, gastric achlor- 
hydria, and failure to absorb Co™”-labeled 
cyanocobalamin (vitamin Biz) without the addition 
of intrinsic factor. Sickle-cell anemia and related 
states were diagnosed by the usual clinical and 
hematologic methods, including hemoglobin elec- 
trophoresis. 


Results 


General.—The incidence of abnormal 
LD and GOT values in the various hema- 
tologic syndromes is shown in Table 1 and 
in Figures 1-3. Elevations of LD were 
observed in all cases of megaloblastic ane- 
mia (Fig. 1) and sickle-cell anemia and 
in a few cases of sickle-cell hemoglobin C 
disease and sickle-cell thalassemia but not 
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in those with sickle-cell or hemoglobin C 
trait (Fig. 2). Patients with anemia due 
to chronic or acute bleeding, infection, and 
bone marrow hypoplasia had normal levels. 
In 9 patients with anemia of infectious or 
other systemic disease and in 7 of 10 pa- 
tients with hemolytic anemia the LD levels 
were normal (Fig. 3). 

GOT elevations were observed in only 
1 of 10 patients with megaloblastic anemia 
(Fig. 1), in 4 out of 14 patients with 
sickle-cell anemia, and in both patients with 
sickle-cell (Fig. 2). In the 
patients with hemoglobinopathies who had 
elevated GOT levels, there was usually 
hepatocellular jaundice or other evidence 
of hepatic abnormality. 


thalassemia 


In the remainder 
of the patients with the various types of 
anemia, the GOT levels were normal. 
Megaloblastic Anemia.—Twelve patients 
with megaloblastic anemia studied 
(Figs. 1 and 4). In seven patients the 
diagnosis was Addisonian pernicious ane- 


were 


mia; in two, megaloblastic anemia associ- 
ated with the malnutrition of cirrhosis; 
one patient suffered from malabsorption 
syndrome; another one was a food-faddist, 
and in the 12th the anemia followed gas- 
trectomy. In all 12 patients the LD levels 
were elevated—strikingly in 11 and moder- 
ately in 1 (the food-faddist). In the seven 
patients whose enzymes were determined 
after therapy was initiated, there was a 
gradual return of the enzyme level to nor- 
mal as the anemia improved. [Examples 
are shown in Figure 4. GOT levels were 
normal in nine patients and mildly ele- 
vated in one. This alcoholic patient (Fig. 
4) had cirrhosis proved by liver biopsy. 

Hemoglobinopathies (Figs. 2 and 5).— 
In all 14 patients with sickle-cell anemia 
the LD levels were elevated to a degree 
ranging from slight to marked (Fig, 2). 
The levels usually remained abnormal dur- 
ing the period of observation of these 
patients (two to eight weeks), although the 
highest levels were seen when the patients 
were in crisis (Fig. 5; Patients J. S. 
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a 


SThalassemia 
HEMOGLOBINOPATHIES 
Fig. 2—Serum LD and GOT levels in 28 patients with various hemoglobinopathies. Each 
circle represents an individual patient. 
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Fig. 3.—Serum LD and GOT values in patients with miscellaneous anemias. Each circle 
represents an individual patient. 
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Fig. 4—Serum enzymes, serially determined, during course of satisfactory response to 
therapy in four patients with megaloblastic anemia. 


Slight elevations of LD were seen in 
three of four patients with sickle-cell hemo- 
globin C disease and in one of the two 
patients with sickle-cell thalassemia. In 
the other patient with this disease (Fig. 5, 
J. C.), LD was markedly elevated. This 
patient had biopsy-proved postnecrotic cir- 
rhosis. 

In the six patients with sickle-cell trait 
and the two with hemoglobin C trait the 
LD levels were normal (Fig. 2). Exposure 
of an oxalated blood sample from a patient 
with sickle-cell trait to an atmosphere of 
nitrogen for 16 hours resulted in an in- 
crease of serum LD levels to those seen 
in patients with sickle-cell anemia (Fig. 6). 

GOT elevations were observed in 4 of 
10 patients with sickle-cell anemia and in 
both patients with sickle-cell thalassemia 
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but not in the patients with other types of 
hemoglobinopathy (Figs. 3 and 4). The 
degree of elevation was most marked in 
Patient J. S., who had impaired liver func- 
tion and jaundice. The jaundice was con- 
sidered to be, at least in part, hepatocellular 
rather than purely hemolytic. Not only 
was there bilirubinuria, but the liver biopsy 
revealed foci of hepatic necrosis. In Pa- 
tient F. S. (Fig. 4) the GOT elevation was 
slight and hepatic dysfunction not demon- 
strated. Although the serum bilirubin was 
elevated, the elevation represented the “in- 
direct” fraction. No significant correlation 
between the total bilirubin levels and LD 
or GOT levels (Fig. 7) was demonstrated 
in the patients with hemoglobinopathies. 
Other Anemias.—Anemia resulting from 
acute or chronic blood loss and chronic 
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Fig. 6.—Plasma levels of LD and GOT before 
and after anaerobic incubation (37 C) of samples 
of oxalated A-S and S-S blood. 
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Serum LD and GOT in three patients with sickle-cell anemia and one with S 


infection as well as aplastic anemia and 
anemia secondary to systemic disease 
showed normal LD levels. The 10 patients 
shown as “hemolytic anemia” in Figure 3 
included 4 with familial spherocytic anemia 
and 6 with acquired hemolytic anemia. The 
one patient with familial spherocytic ane- 
mia whose LD levels were elevated was in 
crisis. Two patients with hemolytic anemia 
secondary to lymphoma also had elevated 
LD levels. 

The GOT levels were normal in 
the patients in these categories, with one 
exception, a patient with anemia due to 
chronic blood loss. This patient, who also 
had hepatic cirrhosis, had a moderately 
elevated GOT level (80 units). 

To determine the effect of the severity of 
the anemia on the serum enzyme levels, the 
latter were plotted against the correspond- 
ing hemdglobin values (Figs. 8 and 9). A 
positive correlation was found between the 
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Fig. 7.—Association between serum bilirubin level and the values of serum LD and GOT, 
respectively. 
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Fig. 8—Association between the serum LD level and the degree of anemia. 
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Fig. 9.—Associaticn between serum GOT level and the degree of anemia. 


height of the LD level and the severity of 
the anemia in megaloblastic anemia and in 
sickle-cell anemia (Fig. 8). At comparable 
of LD were 
higher in megaloblastic anemia than in 
sickle-cell anemia. Most of the patients 
with megaloblastic anemia, however, were 
more severely anemic than those with sickle- 


levels hemoglobin, levels 


cell anemia. It was clear that equally severe 
anemia due to other causes was not asso- 
ciated with LD elevations. 

No correlation between the severity of 
the anemia and the height of the GOT ap- 
peared to be present (Fig. 8). As indicated 
above, GOT elevations were seen almost 
exclusively in sickle-cell anemia. The two 
elevated GOT values in megaloblastic ane- 
mia were obtained from one patient who 
also had hepatic cirrhosis. 


Comment 


Elevation of the serum LD levels, often 
of striking degree, appeared to be a con- 
sistent feature of megaloblastic anemia and 
sickle-cell anemia. abnormal or 


of Less 
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normal levels were observed in other hemo- 
globinopathies. The LD elevations did not 
appear to be a product of the anemia per 
se, since equally severe anemias of other 
types failed to produce elevations of the 
serum levels of this enzyme. 

It is reasonable to assume that hemolysis 
could have contributed to the LD eleva- 
tions. It has been shown that the erythro- 
cyte is rich in lactic dehydrogenase *?° and 
other glycolytic 
hemolysis characteristic 


Intravascular 
of sickle-cell 
anemia.'* The lack of LD elevation would, 
therefore, be expected in sickle-cell and 
hemoglobin C trait, since hemolysis usually 
does not occur in these heterozygous 
* It might be expected that eleva- 
tions would be mild in sickle-cell hemo- 
globin C and sickle-cell thalassemia, wheve 
hemolysis also is less intense than in sickle- 
The elevation of LD levels 
induced by exposing sickle-cell trait blood 
to a nitrogen atmosphere (Fig. 6) can be 
attributed to sickling and hemolysis. He- 
patic necrosis known to occur in sickle-cell 


is 


states.! 


cell anemia.' 
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anemia '*:'® may contribute to the LD ele- 
vations. Analysis of the GOT values, 
which are known to be elevated in patients 
with hepatic necrosis** seems to support 
this assumption. GOT elevations were seen 
in hemoglobin S thalassemia with postne- 
crotic cirrhosis and in four of the patients 
with sickle-cell anemia. The LD levels were 
higher in these four patients than in the 
patients with hemoglobinopathies whose 
GOT levels were normal. LD elevatior 
however, were observed even in the , 
tients with sickle-cell disease who had_ nor 
mal GOT levels. These data would suggest 
that both hemolysis and hepatic necrosis 
may contribute to LD elevations in sickle- 
cell anemia. 

The normal LD values in the serum of 
all but three of the patients with hemolytic 
anemia are in contrast to the consistently 
abnormal levels of this enzyme in patients 
with the hemolytic state of sickle-cell ane- 
mia. In_ sickle-cell anemia, erythrocyte 
destruction is intravascular, while in famil- 
ial hemolytic anemia and in some of the 
acquired hemolytic anemias erythrocyte 


destruction occurs in the spleen." 


It may 
be that the site or rate of erythrocyte de- 
struction determines the occurrence of 
serum LD elevations. 

It is of interest that another glycolytic 
enzyme, aldolase, has been shown to be 
elevated in the serum of patients with 
hemolytic anemia.’ In this laboratory ele- 
vated levels of aldolase also have been 
found in a patient with sickle-cell anemia. 

The elevations of LD in megaloblastic 
anemia cannot be related to hemolysis. 
While the survival of the erythrocyte in 
megaloblastic anemia is shorter than nor- 
mal,!* hemolysis is slight compared to that 
seen in sickle-cell anemia. The LD levels, 
however, were elevated to a greater degree 
in megaloblastic anemia than in sickle-cell 
anemia 

Elevated serum levels of LD may reflect 
abnormal metabolism of immature cells in 
megaloblastic anemia. High LD levels of 
the serum have been reported in animals 
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TABLE 2.—Relative Degree of Abnormality of the 
Glutamic Oxalacetic Transaminase (GOT) 
and Lactic Dehydrogenase (LD) in 
Hematologic Disorders 


Disease GoT LD 
Megaloblastic anemia 0 4+ 
Sickle-cell anemia 2+ 4+ 
Acute leukemia 2+ 4+ 
Chronic granulocytic leukemia 0 44 
Chronic lymphocytic leukemia 1+ 0 
Malignant lymphoma 2 2+ 
Infectious mononucleosis 14 4+ 


and humans with in pa 
tients with in pregnant 


19 


women,'® and in growing children.** Pro- 
liferating and primitive cells have been 
shown to have a high degree of glycolytic 
activity." It is possible that increased LD 
content of the megaloblast or other primi- 
tive marrow cells may contribute to an 
increase of this enzyme in the serum. 
Irrespective of the mechanism involved, 
there appears to be a characteristic pattern 
of serum enzyme abnormality in certain 
hematologic disorders (Table 2). The pat- 
terns shown in this Table are based on the 
present report, studies reported elsewhere * 


29 


and to be published??? 
$ 


and the observa- 
tions of others.2* These patterns may 


prove to be clinically useful. 


Summary and Conclusions 

The serum levels of lactic dehydrogenase 
and glutamic oxalacetic transaminase have 
been studied in 82 patients with various 
types of anemia. 

LD levels were consistently elevated in 
patients with megaloblastic anemia and 
sickle-cell anemia. GOT levels were ele- 
vated when there was other evidence of 
hepatic disease. 

It is suggested that LD elevations in 
sickle-cell anemia are probably related to 
hemolysis and hepatic necrosis. In megalo- 
blastic anemia this probably results from 
other factors. 

Mr. H. G. Weinstein, Miss Rose Falbo, Miss 


Arthurine Hannon, Miss Ilona Pakstas, and Mrs 
Dorothy Gantt provided technical assistance. 
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Case Reports 


in the Puerperium 


Thrombotic purpura 
occurring in the puerperium has not been 
described previously in the literature. For 
this reason and the fact that there was an 
associated selective pancreatic islet-cel! ne- 
crosis which presented initially as a surgi- 
cal problem, it is reported at this time. 


thrombocytopenic 


The disease was first 
Moschowitz,! in 


described by 
1925, and to date ap- 
proximately 70 cases have been published 
in the literature under various names, in- 
cluding generalized platelet thrombosis,” 
thrombocytic achroangiothrombosis,® and 
thrombocytopenic verrucal angionecrosis.* 

Thrombotic thrombocytopenic purpura is 
an acute fatal disease of unknown etiology 
characterized clinically by the deficiency of 
platelets, hemolytic anemia, neurologic find- 
ings, and a low-grade fever. The diagnostic 
pathological feature is the presence of 
numerous occlusive mound-like lesions in 
the arterioles and capillaries of most in- 
ternal organs, particularly the heart, adrenal, 
and pancreas, 

Originally there was thought to be a fe- 
male sex predominance,® but this has not 
been borne out by later reports. The disease 
occurs throughout life without any age 
predilection, the youngest patient on record 
being 20 months and the oldest, 74 years. 

Approximately 20% of the cases have a 
suggestive allergic history, including such 
agents as penicillin,® sulfonamides,® iodine,* 
tetanus antitoxin,® and smallpox vaccine.* 


Submitted for publication Nov. 26, 1957. 
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Thrombotic Thrombocytopenic Purpura Occurring 


Associated Pancreatic Islet-Cell Necrosis 


CAPT. HAROLD N. HARRISON (MC), U. S. Army (Res.) 


Rheumatic fever,’ urticaria,® and allergic 
dermatitis ® have also been described as 
antecedent diseases. Thrombotic thrombo- 
cytopenic purpura is now considered ' to 
be one of the hypersensitivity diseases re- 
lated to disseminated lupus erythematosus, 
polyarteritis nodosa, 
dermatomyositis. <A 


scleroderma, and 
small number of 
siblings of patients suffering from this dis- 
ease have developed 
erythematosus,? 


disseminated 
polyarteritis 
idiopathic thrombocytopenic purpura. 


lupus 
nodosa, or 


Report of Case 


A 21-year-old white woman, secundigravida and 
secundipara, was admitted to this hospital on 
April 23, 1955, complaining of pain in the left 
flank and fever. 

On April 16, 1955, the patient delivered her 
second child, a viable male infant, after a some- 
what prolonged labor complicated by a persistent 
occipitoposterior position. After an initially normal 
puerperium she was discharged on the fourth 
postpartum day. 

The day following discharge she began to com- 
plain of left loin pain which radiated into the groin. 
There was no change in the character or quantity 
of the urine, although there was some burning on 
micturition. The patient experienced hot flashes 
and later became anorexic and nauseated. On the 
day before admission she vomited and complained 


‘of epigastric pain. 


On admission (April 23, six days post partum) 
physical examination revealed a low-grade fever, 
regular pulse, and normal blood pressure. The 
patient was well developed and well nourished but 
acutely ill and in marked distress, exhibiting slight 
disorientation. She appeared dehydrated, pale, and 


slightly juandiced. Pertinent physical findings 


i 
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included slight tenderness in the left loin and upper 
abdomen. The liver was tender and palpable 3 cm. 
below the costal margin in the midclavicular line. 
The spleen was not palpable. No abdominal masses 
were felt, and the bowel sounds were decreased. 
Pelvic revealed a pale normal-ap- 
pearing cervix, pale vaginal mucosa, and a soft 
uterus of about the right size for this stage of 
involution. There was no bleeding, and the adnexae 
were normal to palpation. 


examination 


Significant laboratory findings on admission in- 
cluded a total WBC of 16,500 per milliliter, of 
which 52% were neutrophils; hemoglobin, 6.4 gm.; 
hematocrit value, 16; ESR, 19; bleeding time, 1 
minute 15 seconds; clotting time, 5 minutes 40 
seconds. After a transfusion of 1500 ml. of fresh 
whole blood the hemoglobin level rose to 11.8 gm., 


Harrison 


with a hematocrit value of 33. A catheterized 
urine specimen had a reddish cloudy appearance 
and was loaded with red and white cells. It con- 
tained 4+ albumin, 1+ sugar, fine 
granular casts. The blood urea nitrogen value on 
admission was 42.5 mg. %, which later rose to 
50 mg. %. The creatinine value was 2.13 mg. %, 
and the serum bilirubin, 1.8 mg. %. Subsequent 
determinations revealed an increase in the total 
white cell count to 20,000 per milliliter and a 
rapid drop in hemoglobin and hematocrit values in 
spite of repeated blood transfusions. A serum 
amylase performed just before death was 239 units 
(Somogyi). Culture of the fluid 
was sterile. 


and many 


cerebrospinal 


In spite of repeated blood transfusions, sedation, 


and gastric aspiration, the patient showed no 


Mul- 
acel- 


tiple intravascular 
lular thrombi. Note 
slit-like eccentric lumen 
and surviving endothelial 
cells covering the lesions. 
Hematoxylin and eosin; 
reduced about 13% from 
mag. 500. 


Fig. 1- 
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significant clinical improvement. Abdominal 
rigidity became evident, and jaundice was more 
marked. On the second hospital day, the patient 
suffered a clonic convulsion involving the upper 
extremities, head, and neck. 
of four hours the patient became markedly maniacal 
and was only controlled with the greatest difficulty. 
Under these conditions a spinal tap was performed, 
yielding clear spinal fluid without markedly in- 
creased pressure. About this time the respirations 
became extremely irregular and the pupils were 
markedly dilated; a short time later the patient 
died. 


After a lucid interval 


At autopsy small cutaneous petechiae were 


present only in the abdominal linea gravidarum. 
Gross hemorrhage was not observed in any of the 
serous cavities, but most viscera showed the usual 


Fig. 
Characteristic lesions 
seen in interlobular septal 
vessels. Note normal 
pancreatic acinar tissue. 
Hematoxylin and eosin; 
reduced about 13% from 


mag. 500. 


2—Pancreas. 


hemorrhagic changes seen in this disease, being 
particularly marked in the heart, adrenals, and 
pancreas. 

The heart weighed 388 gm. Linear and punctate 
changes noted on both the 


hemorrhagic were 


epicardial and endocardial surfaces, as well as 
on the cut surface of the myocardium. The adrenals 
were symmetrically enlarged and weighed a total 
of 29 gm. The external and cut surfaces showed 
punctate and striate hemorrhages, respectively. The 
pancreas weighed 425 gm.; it was swollen, firm, 
and tense, and no evidence of fat necrosis could 
be seen on its external or cut surface or in the 
surrounding omental fat. There was no serosangui- 
surface 


nous exudate in the lesser sac. The cut 


of the pancreas bulged slightly and had a dry, 
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granular, grayish-white appearance. A fine hemor- 
rhagic stippling could be seen throughout. 

The kidneys weighed a total of 425 gm. They 
were symmetrically enlarged and showed marked 
congestion without gross evidence of hemorrhage. 
The cut surface bulged slightly and showed a some- 
what ground-glass granular appearance suggestive 
of edema. 

Microscopic examination of all viscera showed 
the characteristic focal fibrinoid mural degenera- 
tion of the arterioles and capillaries. Swelling 
of this degenerated fibrinoid material resulted in 
an intraluminal projection covered initiaily by an 
intact layer of endothelium (Figs. 1 and 2). In 
many instances the endothelial cells had ulcerated 


and the surface was covered by similar material 


7 
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The resultant 
thrombi were characteristically acellular, and a 


of slightly more basophilic hue. 


remarkable absence of acute inflammatory changes 
was noted in regard to both the vessel wall and 
the surrounding tissue. There was, however, local 
extravasation of red cells and edema. 

In addition to the above described changes, the 
pancreas revealed a characteristic histologic change 
consisting of a peculiar degeneration of the islet 
tissue, while the acinar tissue remained largely 
uninvolved (Figs. 3 and 4). All stages could be 
observed, from slight congestion of the islet capil- 
laries to marked dilatation, compression necrosis, 
edema, and complete dissolution of the islets of 
Langerhans. When the change was marked, it 
extended locally into the surrounding acinar tissue, 


Fig. 3—Pancreas. 
Three islets of Langer- 
hans are seen showing 
progressive stages of de- 
generation. Hematoxylin 
and eosin; reduced about 
13% from mag. XX 225. 
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occasionally producing early fat necrosis. Only 
in the latter areas were significant numbers of 
acute inflammatory cells observed. Occasionally 
slight acinar distention with eosinophilic material 
was observed, vaguely suggestive of the changes 
described by Baggenstoss * in the uremic pancreas. 

Sections of lymphatic tissue, including the thymus 
and spleen, showed marked edema, with sinusoidal 
widening, replacement of germinal centers with 
an exudate of high protein content, and a definite 
over-all reduction in lymphoid elements. There 
was no evidence of fibrosis or chronic inflammation. 
Many of the small 


showed similar characteristic 


vessels of tissue 


acellular thrombi. 


lymphatic 


Although a large proportion of the vessels of the 


brain showed characteristic thrombotic changes, 


Fig. 4—Pancreas. 
Selective islet-cell necro- 
sis. Note involved inter- 
lobular septal vessels and 
normal pancreatic acini. 
Hematoxylin and eosin; 
reduced about 13% from 
mag. 225. 


1.A, ARCHIVES OF INTERNAL MEDICINE 


no perivascular necrosis as described by Adams ™” 
noted. This was probably due to the short 
duration of the disease in this case. 


was 


Comment 


The case report herein presented probably 
represents the shortest clinical course on 
record for thrombotic thrombocytopenic 
purpura, the total duration being less than 
72 hours. The only known factor that might 
be indicted in contributing to this rapid 
death is the preexistent pregnancy and pro- 
longed labor. There was no allergic history 
elicited. Although antemortem clinical diag- 
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nosis of this disease has been made,!* the 
final diagnosis usually depends upon the 
microscopic demonstration of characteristic 
vascular thrombotic lesions. This has been 
done during life on one occasion, with use 
4 From a clinical 
point of view, the association of severe 
hemolytic anemia with thrombocytopenic 
purpura and bizarre neurologic findings 
should suggest the diagnosis. 


of bone marrow sections. 


Epigastric pain appears at some time in 
the clinical course in approximately 10% 
of case reports of this disease. I believe 
this to be due to pancreatic islet-cell necrosis, 
and in this case such a pathological change 
was supported clinically by initial glycosuria 
and terminally raised serum amylase. A 
reference to islet-cell necrosis specifically 
is found only once in the literature” but 
is probably much higher than indicated, as 
the pancreas is not always examined as 
carefully as it might be, particularly when 
the clinical course does not clearly indicate 
this organ as a site of pathological change. 
There are three references to fat necrosis 
of the pancreas.7'718 The microscopic de- 
scription is inadequate in some cases, but a 
likely explanation appears to be that with 
greater duration of the disease this pan- 
creatic islet necrosis progresses to such a 
degree that acinar destruction does occur. 
Therefore, the site of origin cannot be de- 
termined. Furthermore, the case reported 
by Comess and Oyamada™ has a_peri- 
vascular acute inflammatory-cell infiltrate 
of the vessels exhibiting fibrin thrombi. 
This places the classification of this case 
in some doubt. The alterations previously 
described, namely, congestion and dilata- 
tion of the small vessels of islet tissue with 
hemorrhage and necrosis, are so character- 
istic that I do not believe they are duplicated 
in any other disease. Only rarely was this 
process observed to extend beyond the islet 
tissue and then only by a secondary involve- 
ment. Why there should be such profound 
degenerative changes restricted to the islet 
capillaries is not immediately apparent, al- 
though the explanation must be intimately 
related to the adjacent arterioles of the 


Harrison 


These were ob- 
served to exhibit the characteristic 
luminal thrombi described elsewhere. 

The early reports stressed the importance 
of cutaneous hemorrhagic phenomena as 
helpful in diagnosis, but later reports in- 
dicate that this change need not be present, 
or only minimally so in sites of trauma and 
stress, as it was in this case.1%17 

Initially this patient presented certain 
features which suggested a surgical problem, 
namely, epigastric pain, tenderness, and 
progressive abdominal rigidity. Were it not 
for the presence of profound hemolytic 
anemia and rapidly developing neurologic 
signs, this patient might have been submitted 
to exploratory laparotomy. The possible 
pseudosurgical aspects of this disease have 
not been previously stressed. 

The failure to respond as expected to re- 
peated blood transfusions has been pre- 
viously noted.’® It is suggested that this 
may be due to the rapidity with which the 
transfused red blood cells and platelets are 
involved in the hemolytic and thrombotic 
process. That this may be so is suggested 
by the occasional discovery of red cell 
spherocytes and increased mechanical fragil- 
ity of red cells. Accordingly one might 
speculate upon the harmful effects of mas- 
sive hemolysis from multiple transfusions, 
such as the foregoing implies. However, 
most of these patients apparently die as a 
result of severe central nervous system 
involvement, as in this case, although death 
due to uremia as a complication of renal 
involvement has also been reported.’ 17 

So far this disease is uniformly fatal, 
although limited remissions have apparently 
been obtained by splenectomy.? Therapy at 
present is entirely symptomatic, as there is 
no evidence that cortisone or corticotropin 
(ACTH) significantly influences the course 
of the disease. 

As indicated earlier, thrombotic thrombo- 
cytopenic purpura is now grouped with the 
other so-called collagen diseases, implicating 
some type of hypersensitivity in their 
pathogenesis. The specificity of this hyper- 
sensitivity phenomenon is reflected in the 


intralobular fibrous tissue. 
intra- 
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localized area in which it is observed. In 


the 


medium-sized arteries that are affected. De- 


polyarteritis nodosa it is media of 
prived of contractile powers and _ elastic 
tissue, they undergo progressive aneurysmal 
dilatation, the resultant lesion eliciting a 
neutrophilic response on the part of the host. 
This is in contradistinction to thrombotic 
thrombocytopenic purpura, where the lesions 
are characteristically acellular and nonin- 
flammatory. In disseminated lupus erythem- 
atosus, the shock organ appears to be the 
perivascular mesenchyme of small arteries. 
In thrombotic thrombocytopenic purpura, 
the site of action appears to be the sub- 
endothelial ground substance of arterioles 
The fibrinoid 
swelling is propagated luminally, as the wall 


and capillaries. resultant 
is relatively intact. However, there is local 
mural weakening with aneurysmal dilata- 
tion, as was proven by Orbison ™ in serial 
sections of cardiac arteriolar-capillary junc- 
tions. 


Summary 


A case of thrombotic thrombocytopenic 
purpura is presented occurring in the puer- 
perium with a total clinical course of 70 
hours. 

Selective pancreatic islet-cell necrosis is 
stressed as a cause of epigastric pain, a 
symptom of some frequency in this disease. 


Pathology 
Denver (8). 


Service, Fitzsimons Army Hospital, 
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Primary Aldosteronism with Diabetes Mellitus 


RICHARD C. SORCE, M.D., and WILLIAM E. WHITSTONE, M.D., Pittsburgh 


Although the syndrome of primary 
aldosteronism is now a recognized entity, 
the occurrence of diabetes in this disease 
has not been emphasized until recently.)* 
The clinical picture of periodic muscular 
weakness, intermittent tetany and paresthe- 
sias, polyuria, polydipsia, and hypertension, 
along with the findings of hypokalemia, 
hypernatremia, and alkalosis and the demon- 
stration of an aldosterone-secreting tumor 
of the adrenal, was first described by 
Conn,* in 1955. Since then at least 30 cases 
have been recognized.*| Many have been 
reported in retrospect from autopsy material. 
McCullagh ' and Hewlett et al.’ have re- 
cently reported three cases of primary 
aldosteronism in which a diabetic tendency 
It was felt that 
the diabetes arises as a result of excess 


was a prominent feature. 


aldosterone secretion and is of a very mild 
variety.'! It is the purpose of this report 
to document a case having the clinical and 
laboratory findings compatible with primary 
aldosteronism but presenting as a case of 
diabetes mellitus. 


Report of Case 


A 49-year-old white housewife was discovered 
to have diabetes five years before admission. This 
was controlled by diet alone and was considered 
to be a mild form of the disease. She had been 
hospitalized elsewhere approximately one year be- 
fore admission for reevaluation of her diabetes 
and a “moderately severe” hypertension. At that 
time she was given 20 units of isophane (NPH) 
insulin daily, after which she remained symptom- 
free for six months. At this time it was noted 
that she had 24- to 48-hour periods of mental 
confusion, muscular weakness, and “unconcern.” 
These episodes became more frequent and pro- 
longed and two weeks before admission were 
associated with polyuria and _ polydipsia. The 
patient entered this hospital on Jan. 22, 1957, in a 
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semicomatose state, appearing acutely ill and 
exhibiting severe dehydration and striking hypo- 
ventilation. Her temperature was 98 F rectally; 
pulse, 90 per minute; respirations, 8 per minute; 
B. P., 168/100. Neurologic examination revealed 
hyperactive deep tendon reflexes bilaterally and 
an equivocal Chvostek sign. Trousseau’s sign was 
not elicited. Urine examination revealed no 
glycosuria or acetone; the specimen was alka- 
line, with 1+ albumin. WBC were 14,400 with 
polymorphonuclear leukocytosis and a_ shift to 
the left of the differential. Blood sugar was 
300 mg. %; COs-combining power, 42 mEq. 
per liter; NPN, 71.6 mg. %; serum sodium, 
169 mEq. per liter; serum potassium, 3.0 mEq. 
per liter; chloride, 125 mEq. per liter. She was 
rehydrated with isotonic saline and dextrose (5%) 
in water. She did not require insulin on a urine 
coverage basis but remained stuporous in spite of 
parenteral fluid and antibiotic therapy. On the 
day after admission the laboratory studies re- 
vealed COx-cembining power, 41 mEq. per liter; 
sodium 168, mEq. per liter; potassium, 3.2 mEq. 
per liter; chloride, 121 mEq. per liter; blood sugar, 
255 mg. %, and NPN, 69.6 mg. %. By Jan. 24 
her respirations had become deeper and more 
rapid and her level of consciousness had improved 
to the point where she could take liquids and 
potassium chloride by mouth. On Jan. 25 her 
NPN had dropped to 39.9 mg. %, COs-combining 
power, to 35 mEq. per liter; chloride was now 119 
mEq. per liter; sodium, 155 mEq. per liter; 
potassium, 5.8 mEq. per liter; blood sugar, 250 
mg. %. On this date a P. S. P. test showed 60% 
excretion. Her respirations became normal, but 
she developed rhonchi and rales in both lung 
fields. On Jan. 28 her blood sugar rose to 530 
mg. %; the COs-combining power dropped to 
18.9 mEq. per liter; serum sodium was 154 mEq. 
per liter; serum potassium, 6.0 mEq. per liter; 
serum chloride, 109 mEq. per liter. She began to 
perspire profusely; her pulse became fast and 
thready, and she again became comatose. The 
urine became strongly positive for both sugar and 
acetone. She received very large doses of regular 
insulin without effect. Congestive failure and 
pulmonary edema ensued which did not respond 
to digitalis therapy. She died quietly shortly after 
midnight on Jan. 29, seven days after admission. 
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Autopsy Findings.—At autopsy the major find- 
ing was an adenoma of the left adrenal cortex. 
The left adrenal weighed 15 gm.; the right, 7.5 
gm. Within the left adrenal gland was a large 
cortical adenoma measuring 2.2 cm. in average 
diameter. This was a pale yellow color rather 
than a classically chrome yellow and in many areas 
was white rather than yellow. The remainder of 
the adrenal cortex on the left appeared thickened. 
Lipid content of both cortices appeared depleted. 

The renal lesion was suggestive but not diag- 
nostic of potassium depletion. There was a cloudy 
swelling of the tubular epithelium, with slight 
vacuolation, There was no intercapillary glomerulo- 
sclerosis. 

The pancreatic islets were not remarkable. 

The liver was soft and orange-tan in color, and 
sections demonstrated fatty infiltration. 

The lungs contained 
pneumonia, and the bronchial lumina contained a 
moderate amount of exudate. Sections demonstrated 


small granular foci of 


focal pneumonia and bronchitis. 


The heart weighed 365 gm. There was mild 


nonocclusive coronary sclerosis and sparse small 
foci of myocardial fibrosis. 


Comment 


This case demonstrates many of the 


typical findings of primary aldosteronism. 
The occurrence of diabetes in this syndrome 
has not been widely reported. It is impres- 
sive that although the patient had a five-year 
history of documented diabetes and was 
admitted to the hospital with the presumptive 


diagnosis of “uncontrolled diabetes’ and 
“acidosis,” her serum electrolyte pattern was 
that of hypokalemic alkalosis. This per- 
sisted for several days despite adequate 
parenteral fluid and insulin therapy. Marked 
hypernatremia persisted in the face of ade- 
quate hydration. In earlier case reports it 
was noted that these patients were unusually 
resistant to potassium repletion. We did 
not find this to be a prominent feature in 
this case, the terminal potassium level being 
6 mEq. per liter. A history of tetany and 
paresthesias could not be elicited, nor could 
Trousseau’s sign be demonstrated. Un- 
fortunately, serum electrolyte determinations 
were not done during her previous hospital- 
ization, and no data are available which 
would conclusively establish that the diabetes 
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in this instance is unequivocally the result 
of the adrenal cortical adenoma. However, 
McCullagh found that in two patients the 
glucose-tolerance curves normal 
after the removal of the adenoma, while 
the third patient’s diabetes was not altered 
significantly, 

More definitive diagnostic studies were 
not completed because of the short course 


became 


and unexpectedly sudden death. However, 
serum sodium, potassium, and carbon di- 
oxide-combining power can be determined 
in all suspected cases of primary aldosteron- 
ism. These, along with the clinical findings, 
should be sufficient to establish the pre- 
liminary diagnosis.°5 Once the preliminary 
diagnosis is made, urine can be submitted 
to a cooperative reference laboratory for 
definitive hormonal analysis. Interestingly, 
urine is the most valuable source of the 
hormone, whereas analysis of tumor tissue 
itself may be of little value. The rapidity 
with which case reports are appearing in 
the literature would indicate that this is not 
a rare disease. Conn® feels that all hyper- 
tensive persons who do not demonstrate any 
of the commoner causes of hypertension 
should be screened for the 
aldosterone-secreting adrenal 
tumors. The frequency with which diabetes 
occurs as a result 
secretion cannot be accurately determined 
as yet. However, it might be well to screen 
selected diabetic patients for the presence 
of such a tumor with serum electrolyte 
studies, particularly when diabetes of a mild 
variety is associated with atypical weakness, 
paresthesias, or tetany. 


presence of 
cortical 


of excess aldosterone 


Summary 


A case manifesting the features of 
primary aldosteronism and diabetes mellitus 
is presented. The diagnosis can be made 
from clinical findings and the demonstration 
of hypokalemic alkalosis and hypernatremia. 
Although aldosterone determinations are not 
yet available in most hospitals, selected pa- 
tients with mild diabetes can be surveyed 
with simple tests. The relationship between 
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diabetes and aldosteronism is briefly dis- 
cussed. 
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A Critical Review 


Introduction 

There is an increasing awareness of the 
potential role of immunologic disorders in 
human disease. Recent reports suggest 
a hypersensitivity mechanism in diseases 
such as Hashimoto’s disease’ chronic thy- 
roiditis,? and acute hemorrhagic pancreati- 
tis, acute hepatitis,t certain instances of 
acute ulcerative colitis,> acute glomerulo- 


nephritis and the nephrotic syndrome,® 
sarcoidosis,? and Whipple’s  disease.** 
Whereas symptoms caused by allergic 
reactions were attributed originally to 


’ subsequent stud- 


change in function only,™ 
ies have indicated conspicuous alterations 
in tissues, the site of a local hyperimmune 
state. Widespread pathological changes can 
also in the acute generalized 
11-13 


be found 
anaphylactic reactions. Gastrointestinal 
hypersensitivity is rarely diagnosed clini- 
cally, however, chiefly because of the diffi- 
culty in demonstrating an antigen-antibody 
relationship in any given case. During re- 
cent studies on human stomach and 
colon tissue’ and in the experimental 
animals information collected 
regarding hypersensitivity reactions in the 
gastrointestinal tract. It seemed of interest 
to review this material as an indication of 
the current status of the subject and as 


a basis for future investigation. 
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The Histopathology of the Experimental Hypersensitive 
State in the Gastrointestinal Tract 


MOSHE B. GOLDGRABER, M.D., and JOSEPH B. KIRSNER, M.D., Ph.D., Chicago 


Generalities 

There are apparently two types of aller- 
gic reactions in the sensitized animal 2°: 
one, exudative in type, with migration of 
mobile elements of the blood; the other, 
proliferative in character and connected 
with the fixed elements of tissue. The first 
would be provoked characteristically by the 
common and the 
second by certain bacterial proteins and 
their extracts. 


heterologous albumins; 


The exudative hyperergic 
inflammation does not differ apparently 
from the inflammation occurring in the 
nonsensitized organism, but it is more in- 
tense and shorter in duration.?®*! 


Arthus Phenomenon.—The classical ex- 
ample of the exudative reaction is the 
so-called “Arthus phenomenon,”  pro- 
duced originally in rabbits through repeated 
subcutaneous injections of horse serum. 
Skin biopsy specimens taken 24 to 96 hours 
after the 


strated 


challenging demon- 
infiltration of leukocytes in the 


derma and subcutaneous tissue, necrosis in 


injection 


the epidermis, edematous connective tissue 
fibers, and engorgement of blood vessels.?* 
Rossle ** injected avian erythrocytes sub- 
cutaneously and noted a slower and “wors- 
ened” removal in the animals repeatedly 
given injections than in the normal animal; 
there were many eosinophils in the exudate, 
hemorrhages, and foci of necrosis. A sim- 
ilar inflammation was produced by Katsch, 
cited by Rossle,** after repeated injection 
of the same material into the peritoneal 
cavity. Frohlich observed stasis in the 


ra 
= 


capillaries, edema, swelling of nerve and 
connective tissue fibers, and local contrac- 
tions in arteries and veins in the mesentery 
of the sensitized frog when in contact with 
Rondoni 7* injected 
beef serum subcutaneously, intrapleurally, 
and intraperitoneally. During the period of 


the specific antigen. 


observation of 24 hours an intense inflam- 


matory with hemorrhages was 


noted; the exudate contained many lympho- 


response 


cytes, few eosinophils, and a few elements 
stainable with trypan blue. Gerlach 
studied the hyperergic inflammation in- 
duced by heterologous serum in different 
animals—rabbit, rat, guinea pig, and dog— 
as well as in man. He did not find any 
distinctive feature differentiating this type 
of inflammation from the reaction occur- 
ring in an unsensitized animal; however, 
the more 
rapid in its development. In rabbit 
there also was mobilization of histiocytes; 


process was more intense and 


one 


in another, muscle giant cells were ob- 
served. 
stressed the importance of endothelial, ad- 


Later reports, nevertheless, 
ventitial, and fibroblastic cells in the hyper- 
ergic inflammation. Opie,?**° who studied 
the relation of antigen and antibody in 
vitro and in the circulating blood, observed 
a central the area of 
injection, with a surrounding leukocytic 
infiltrate #1; there hyaline 
thrombosis of capillaries and small veins. 


ischemic zone in 


also. was 
Nicoletti,24 in early biopsy specimens from 
rabbits, which underwent an Arthus type 
of procedure, noted a peculiar lesion in the 
capillaries, consisting in swelling of endo- 
thelial 


projected into the lumen; edema, vascular 


cells; instead of being flat, these 
stasis, and an exudate containing mostly 
leukocytes developed subsequently; there 
was a marked tendency to hemorrhage. 
of the 


system apparently were not involved, and 


Fixed elements reticuloendothelial 


there were no eosinophils, as others have 
1.24 In contrast to these observations 


Chase 
Roulet * injected 


founc 
are those of Roulet,?* Goddard,*4 
et and _ others.’ 
whole avian blood, washed erythrocytes, 
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and plasma into the pleural cavity of guinea 
pigs after active sensitization to these sub- 
stances. He observed a nodular lesion on 
the fifth day after the challenging injection. 
Microscopically, there was granuloma for- 
mation, proliferation of fibroblasts, and 
infiltration of round cells. Giant 
cells then appeared, and the entire process 
was not dissimilar from that of the tuber- 
culous granuloma; the granulomatous re- 
action was conspicuous if the sensitizing 
and challenging injections were made at 
the same The findings of Roulet 
were unique because they contrasted the 
classical view of existence of two types 
of hypersensitive tissue response—the ana- 
phylactic and the tuberculin types. Dienes 
and Mallory ** studied the tuberculin re- 
action in serial biopsy specimens taken over 
a period of 48 hours; at an early stage 
there was proliferation of endothelial cells 
and fibroblasts. 


small 


site. 


Polymorphonuclear cells 
appeared only after a necrotic area in the 
epidermis and derma had developed. The 
48-hour specimen demonstrated degenera- 
tion of leukocytes, regeneration of epithe- 
lium, and the appearance of epithelioid 
cells. When egg albumen was used, the 
biopsy specimens demonstrated 
edema, many leukocytes, and a few mono- 
cytes. The differences the 
types of response 
quantitative than 
the local 
to crystalline egg 
guinea pigs. He 
of monocytes and 
streamers and in_ loosely 
packed islands, and endothelial and peri- 
thelial hypertrophy and hyperplasia, and, 
finally, granulomata with or without giant 
cells. Goddard concluded that the granu- 
loma is a characteristic change in the focal 
hypersensitivity response and that this re- 
sponse is “qualitatively” different from the 
“usual” inflammation occurring in an un- 
Chase et al.*° observed 
similar granulomata, resembling sarcoido- 
sis, In guinea pigs in which a local hyper- 


serial 


observed in 
hypersensitivity 
more 
Goddard #4 
hypersensitive response 
albumen in 


two 

were considered 
qualitative. studied 
sensitized 
accumulation 
histiocytes in 


noted an 


sensitized animal. 
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was produced in_ the 


We ?® have confirmed 


sensitive reaction 

subcutaneous tissue. 
Goddard's 
granulomata, with or without giant cells, 


on the third day after the challenging in 


findings and have observed 


jectic yn. 


Auer’s Phenomenon.—Auer *® observed 
the curious phenomenon that repeated irri 
tation of the skin in a 


causes local dermatitis with blisters, while 


sensitized animal 
the same amount of irritation in the animal 


sensitized and given another injection 


(challenging injection) produces blisters, 
crusts, and dry gangrene. In other words, 
irritants acting as rubefacients in controls 
are vesicants and escharotics in the sensi- 
This is true also when the 
site of irritation is that of 
the sensitizing or the challenging injection. 


tized animals. 
remote from 
This observation was made mostly on the 
skin but appears to hold true for the gas 
trointestinal tract, bronchial muscles, heart, 
pulmonary artery, and nerves. The author 
that the 
more active metabolically and, therefore, 


assumed inflamed tissues were 


took up more antigen in a given period of 


than normal tissues. Fox ** induced 


inflammatory 


time 


various lesions rabbits 


with typhoid vaccine, calcium chloride solu 
Injected trypan blue 


tion or turpentine. 
tended to localize in inflamed areas at any 
early stage. Similarly, injected hemolytic 
antiserum and agglutinins concentrated in 
Walsh and Cannon ** 


antibody in 


the earliest lesions. 


found the concentration of 
artificially irritated tissue fourfold greater 
The Auer 


phenomenon has been reproduced repeat 


than that in nonirritated tissues. 
edly. It may be an important mechanism 
in the pathogenesis of disease in persons 
who have developed an immune antigen- 
antibody relationship. The histopathology 


of the Auer phenomenon has been de 
scribed by Knepper*® in the skin, heart, 
and blood vessels; Kirsner and Elchlepp ™ 
recently described this phenomenon, as it 
occurs in the colon. 


Phenomenon.—Sanarelli *° 


sublethal 


Shwartzman 


noted that when a dose of 
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vibrions of cholera was injected into the 
bowel of guinea pigs and an_ ordinarily 
harmless dose of culture of [scherichia coli 
animal 
with an 
acute hemorrhagic lesion at the site of the 
first injection. A 


was given intravenously the 


within 24 hours death resulted, 
similar observation was 
made later by Shwartzman,*! at the site of 
the preparatory injection into the skin of 
rabbits. In this experiment micro-organ 
isms or their filtrates may be used for the 
The 


Neisseria 


preparatory injection. filtrates of 


scherichia coli, intracellularis, 
or a polysaccharide derived’ from Serratia 
employed. After an 
12 to 24 hours,Sthe 


given 


marcescens are most 
incubation period of 
eliciting material is intravenously. 
A variety of agents may be employed as 
the eliciting injection: the same bacterial 
products, bacterial products totally unre 
taxonomic 


lated in an immunological or 


sense, and, finally, substances such as 


kaolin or agar, known to be immunologi 
inert studies of the 


cally Subsequent 


Shwartzman phenomenon suggested a num 
ber of chemical and biological factors 44° : 
a local increase in aerobic glycolysis and 
accumulation of granulocytes around veins 
After the 
eliciting injection protease inhibitors are 


after the preparatory injection. 


apparently destroyed locally; clumping of 
The 


of the phenomenon is vulnerable to inter 


leukocytes and platelets occurs. site 
ruption of the blood supply. The bacterial 
polysaccharides seem responsible for vas- 
cular constriction, which can be counter 
acted locally by adrenolytic drugs.“4 Serial 
histological studies of the Shwartzman phe- 
nomenon in the skin elsewhere *® 
demonstrated edema and hemorrhage and 
polymorphonuclear exudation after a few 
hours. thrombosis and ne 


Later, venous 


crosis of exudate develop; finally, fibro 
blasts and collagen appear; healing is by 
cicatrization. 

1942 Landstein 
that the skin 
acquire an anaphylactic type of sensitivity 


Such a 
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HYPERSENSITIVE 


sensitivity apparently was due to acquired 
abnormalities of tissue cells. Serum trans- 
fer of this hypersensitivity was not possi- 
ble. Cellular components of exudate could 
transfer this type of allergy. 
This cytogenic hypersensitive state resem- 
bles that found later by Chase ** to char- 
acterize the cytologic transfer to tuberculin 
sensitivity. 


peculiar 


Purpura due to allylisopropyl- 
acetylearbamide (Sedormid)**® and _ allergic 
reactions due to pyrazolone derivatives *° 
are best explained by the haptenic theory. 

Arthus ** observed a conspicuous differ- 
ence in the reactivity of the skin of rabbits 
in different sites of the body; the skin of 
the abdominal wall reacted promptly, while 
the skin of the ear did not react at all. It 
seems appropriate, therefore, to proceed by 
individual organs of the gastrointestinal 
tract to evaluate their reactivity to immu- 
nologic conditions. 


Stomach 
Alimentary Hypersensitivity.—The proc- 
ess of digestion reduces the complex mole- 
cules of 


into amino the 


anaphylactogenic properties of proteins are 


protein acids; 
gradually destroyed by peptic tryptic diges- 
tion, as was beautifully demonstrated by 
Wells, in 1909. Nevertheless, since the 
stomach is the point of origin of this long 
process, absorption of such proteins can 
occur through an altered gastric wall and 
thus account for hypersensitive phenomena. 
Arloing et al.°! added bile to the ordinary 
diet of guinea pigs, producing a fragile 
gastric mucosa; when heterologous serum 


was added, symptoms of hypersensitivity 


were noticed. The proteins tested were of 
animal origin 5*; they had different sensi- 
tizing qualities, and the reactions induced 
were dependent largely upon the quantity 
of the material. Thiers and 
Chevallier ** sensitized guinea pigs to horse 
serum. When this substance was added to 
their diet a mild state of shock ensued. 
Animals killed one-half to two hours after 
the eliciting meal presented localized hem- 


eliciting 
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orrhages in the gastric and cecal mucosa 
and congestion of the mesenteric vessels. 

A well-documented case of alimentary 
allergy in man was reported by Kaijser.°* 
There was a round swelling of the gastric 
mucosa in the resected specimen (Case 3). 
The mucosa was infiltrated with lympho- 
cytes and plasma cells; the submucosa was 
there 
lated lymphatics and diffuse eosinophilic 


conspicuously edematous; were di- 
infiltration. Though alimentary allergy may 
not be rare, objective evidence of its pres- 
ence is very difficult to obtain. 

Allergic Gastritis—Paviot and Cheval- 
lier © have studied the clinical and patho- 
logical features of gastric allergy, aided 
largely by gastroscopic and histopathologi- 
cal observations of resected 
These authors often 
appearing gastric mucosa, despite severe 


specimens. 
observed a nomal- 
symptoms. In other cases there were edema, 
hemorrhage, and erosions, sometimes of a 
fleeting nature. X-ray examination often 
insufficient filling of the 
antrum and fleeting filling defects, simulat- 
Histological study 
interstitial inflammation of the 
gastric mucosa with infiltration of lympho- 
cells. Pollard and 


Stuart °® examined gastroscopically patients 


demonstrated 


ing gastric carcinoma. 
revealed 
cytes plasma 
with gastrointestinal symptoms precipitated 
by the ingestion of certain foods and no- 
ticed mucosal hyperemia, broadening of 
folds, boggy edematous appearance, de- 
creased peristalsis, and adherent mucus. 
Patients who had attacks of asthma pre- 
cipitated by certain foods also had a slight 
hyperemia and an increased amount of 
highlights. Afendulis and ex- 
amined dogs with gastric fistula gastro- 
scopically after repeated 


Gilzow 57 


subcutaneous 
injection of horse serum. The eliciting 
injection was intravenous and in one in- 
stance into the gastric artery. These au- 
thors observed consistent reddening of the 
antral mucosa, swelling of antral folds, 
spasms at the same level, and hemorrhage. 
Histological examination revealed edema, 


cellular infiltration of the mucosa and sub- 
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mucosa, and vascular engorgement with 


hemorrhages in the submucosa. 

Peptic Ulcer—The 
gastric and duodenal ulcer invited a com 
this 
Arthus phenomenon. Cesaris Demel (cited 
by Afendulis **), 
terested in the histopathology 58,58 of the 


localized nature of 


parison of type of lesion with the 


who was particularly in 


anaphylactic reactions, expressed first the 
assumption that some peptic ulcers might 
develop on an allergic basis. Heterologous 


albumins absorbed through small defects 


in the gastric mucosa could reproduce a 
Arthus 
result 


local phenomenon, or the ulcer 


could from the break-down of a 
wheal of 
this 


61 


lesion resembling the 
The 


theory experimentally. 


mucosal 


urticaria. author did not test 
Shapiro and Ivy 
injected various proteins into the stomach 
The 


observed were passive congestion, edema, 


of sensitized rabbits. local changes 


central induration, and necrosis. Similar 
changes were obtained in gastric and py- 
loric pouches of sensitized dogs. Local 
irritation of the mucosa with xylene aggra- 
vated these lesions, indicating the validity 
of Auer’s phenomenon in the stomach of 
dogs. An attractive assumption was raised 
by the authors that coarse food, hot drinks, 
acids, or irritants may elicit local reactions 
in the presence of a specific antigen in the 
body. However, the lesions were acute 
chronic. 
egg albumen 
Arthus 


peared; then 2 cc. of the same solution was 


rather than Alessio “* injected a 


5% solution of subcutane 


ously until an phenomenon ap- 
injected into the gastric submucosa. Acute 
The 


prominent histological features were hyper- 


ulcers developed in some animals. 


emia, edema, necrosis, and ulceration. 
There was degeneration of the epithelium 
of glands, with persistence of the inter 
glandular septa. Thrombosis of vessels was 
The ulcers were acute, and 


the ulcers did not 


net observed. 
the floor of have the 
granulation tissue present in the chronic 
The 


type of human peptic ulcer. same 


author attempted to traumatize the gastric 


mucosa of sensitized dogs, administering 
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pills with ground glass. Ulcers did not 
develop, though the foreign material was 
noted in the mucosa of some dogs. Amo- 
rosi®’ studied the “antipeptic index” of 
the serum of rabbits and found it decreased 
12 hours after the eliciting injection; ac 
cording to the author, this would be the 
uicer-producing mechanism of the hyper- 
sensitive state, in addition to other features 
such as vasoconstriction and ‘‘vaso-obstruc- 
tion.” Vallone repeatedly injected horse 
serum subcutaneously into rabbits; eight 
days after the last sensitizing injection an 
intravenous given. Two 


injection was 


weeks later 0.5 cc. of horse serum was 


injected into the antral submucosa. One 
rabbit died of peritonitis caused by gastric 
perforation of an acute ulcer. The sur 
vivors presented infiltrations of lympho 
cytes, monocytes, and plasma cells in the 
submucosa. The same histological findings 
were obtained when serum was introduced 
into gastric pouches. Similar procedures 
were performed on dogs, with similar ob 
The that, 


while no chronic ulcer resulted from these 


servations. author concluded 


experiments, the sensitization procedures 


created a “locus minoris resistentiae” 
where other influences could have exercised 
an ulcerogenic effect. Coniglio® injected 
horse serum intravenously to rabbits at 
3-day intervals for 20 days. Then horse 
serum was injected into the gastric sub 


killed at 


various intervals up to 16 days after the 


mucosa and the animals were 


eliciting injection. In three of six animals 


there were small mucosal defects, inter 


preted by the author as resembling the 
human peptic ulcer. The histologic descrip- 
that 


these were acute ulcerations, originating 


tion, nevertheless, leaves no doubt 


secondarily in an area of hyperergic in- 


flammation. Sernardini produced an 


Arthus phenomenon in the gastric wall by 
repeated local injections of beef serum 
and obtained gastric ulcers more consist- 
ently (6 or 10 animals) than had been 
concluded 


accomplished previously. He 


that the Arthus phenomenon may be pro- 
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duced in the gastric wall with the same 
frequency as in the skin, provided the 
antigen is injected repeatedly inio the gas- 
tric wall with the same frequency as in the 
skin, as in the classical Arthus experiment 
in the skin. 

Culmone “* injected horse serum intra 
peritoneally in rabbits and intramuscularly 
in dogs and then reinjected horse serum 
into the antral submucosa; egg albumen 
was injected at the same time into the sub- 
mucosa of the fundic region. In 6 of 12 
rabbits ulcerations developed in the antral 
mucosa, with a perforation in 1 of them. 
There were no ulcerations in the fundic 
region, and in a few instances there were 
only localized hemorrhages. Two of six 
dogs developed antral ulcers, while the 
fundic region had no lesions. In another 
series of animals the eliciting injections 
had been administered intravenously, Some 
animals died in shock, and in these, gastro- 
intestinal hemorrhages were observed. 
Other animals recovered and were killed 
after two months. The gastric mucosa did 
not reveal significant lesions. Guerrisi ® 
gave multiple injections into the gastric 
submucosa and obtained gastric ulcers in 
two of seven rabbits given injections of 
egg albumen and in two of five animals 
given injections of bovine serum. The re- 
sults seem to confirm those obtained by 
Bernardini. Multiple local injections into 
the gastric wall seem to be a more faithful 
model of the original Arthus experiment, 


and peptic ulcers are more consistently 


obtained through this technique. 

At the time when the Arthus phenom- 
enon was reproduced the stomach, 
Karsner et al.4*®* attempted to induce the 
Shwartzman phenomenon in the stomachs 
of rabbits. A concentrated filtrate of FE. 
coli was injected into the gastric submu- 
cosa, and 24 hours later the same culture 
was given intravenously. The animals were 
killed at 3.5, 5, 12, 24, 25, and 72 hours 
and 7 days after the eliciting injection. 
The sensitizing injection produced a local 
exudative inflammation, severer and more 
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hemorrhagic after the eliciting injection. 
The final outcome was organization of the 
exudate and cicatrization. No gastric ul 
cers were observed. Hemorrhage and ven- 
ous thrombosis were part of the histological 
picture. Eosinophils were not seen; nor 
were granulomata observed during the 
seven days of observation. It is of interest 
that the remaining gastric wall also exhib- 
ited mild changes of exudative character. 
Knepper ** instilled alcohol into the stom- 
ach of rabbits treated with repeated intra 
peritoneal injections of horse serum; a 
hemorrhagic necrotic gastroenteritis devel- 
oped, and in some cases ulcers were ob- 
served in the stomach. This is obviously 
an Auer type of procedure applied to the 
stomach. It is of interest at this point 
to mention the earlier experiments of 
Paolucci,“’ based on an Auer type of pro- 
cedure. This author demonstrated namely 
that sutured cuts in the stomach heal much 
more slowly in sensitized animals which 
were given another injection than in the 
controls. 

In summary, an intense search for a 
possible allergic mechanism in the develop- 
ment of peptic ulcer was undertaken 30 
and 40 years ago. [ither the results were 
negative or the ulcers induced lacked the 
chronicity of the human peptic ulcer. Later 
studies rarely have been concerned with 
alimentary allergy as a possible mechanism 
in ulcer disease. Henningsen and Griess- 


mann administered horse serum orally 
to rabbits but failed to obtain ulcers. They 
attempted to prolong the duration of con- 
tact of the bolus with the stomach by 
creating a relative pyloric stenosis; they 
also sought to increase the permeability of 
the gastric mucosa through administration 
of bile or saponins. Prolonged feeding 
with horse serum was successful in produc- 
ing edema of the gastric mucosa first and 
ulceration later, which, according to the 
authors, was not unlike the naturally oc- 
Koslowski 
guinea pigs crude beef; after a three-week 


curring peptic ulcer. 


interval forceful feeding with crude beef 


139 


if 
; 


apparently caused a state of shock, with 


vomiting, diarrhea, and asthma. At au- 
topsy, ulcers were found consistently in 
the stomach and hyperemia was noted in 
the small bowel. Histological examination 
revealed conspicuous edema of the submu- 
cosa, eosinophilic infiltration, and mucosal 
necroses; no deep ulcerations were ob- 
tained; the interpretation relating the le- 
sion to hypersensitivity seems open to 
question. 

Interest in the local hypersensitive state 
in the has 


Jahiel et al.** injected a small amount of 


stomach increased recently. 
horse serum subserosally into the stomach 
of rabbits; after an interval of nine days 
to nine weeks the same antigen was ad- 
ministered imtravenously. Twenty-six of 
fifty (52%) animals developed gastric le 
sions or ulcerations, compared with 8% to 
12% occurring spontaneously among con- 
The were 
than Duhamel ** 
studied the Arthus phenomenon with the 


trols. mucosal defects erosions 


rather true ulcerations. 
technique of passive immunization, utiliz- 
ing the serum of rabbits sensitized to egg 
albumen. The egg albumen was injected 
locally under the skin of guinea pigs, and 
the anti-egg-albumen serum was given in- 
travenously (direct Arthus); inversely, the 
serum was injected subcutaneously and the 
egg 


versed ). 


albumen, intravenously (Arthus re- 
modalities produced inflam- 
matory lesions. The gastric wall responded 
similarly to both techniques, denoting, ac- 
cording to the author, the presence of a 
circulating antibody in the Arthus phe- 


nomenon. 


Small Intestine 
The occurrence of intestinal 
during anaphylactic shock is well known. 
Richet * found 


cases, 


symptoms 
intestinal lesions in such 


severest in the duodenum. But, is 
the small bowel as reactive locally as the 


This 


since it is well known that the anaphylactic 


stomach ? question seems natural, 


inflammation depends on the state of sensi- 
tivity, the animal tested, and the choice of 
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tissue. Scholer *® injected horse serum into 
the subcutaneous tissue of rabbits at inter- 
vals of five to seven days until a positive 
Arthus phenomenon appeared. It was then 
injected into the duodenum and ileum after 
an additional 5- No 
reaction was observed. The mesentery sim- 
ilarly did not respond. The stomach de- 
veloped positive reactions, with edema and 


to 14-day interval. 


cellular infiltrations at the site of injection 
of the specific antigen. The reactivity of 
the mesentery and small bowel was normal 
when an irritant was applied, denoting a 
normal inflammatory reactivity. The author 
explained this unusual behavior by the 
Pozzi 
repeated these experiments and examined 
the injected site 24, 48, and 96 hours after 
She 
observed grossly and microscopically only 
hemorrhage at the site of injection. The 
reactivity of the small bowel was demon- 


rapid absorption of the antigen. 


the injection into the intestinal loop. 


strated with use of a culture of the DBac- 
terium Danysz in agar given intravenously 
and later into a loop of the small bowel; 
severe The inflam- 
matory hyperemia after injection of the 


inflammation ensued. 
bacterial culture, according to the author, 
could prolong diffusion and allow the anti 
The 


same author injected horse serum intra 


gen-antibody interplay to take place. 


venously, a bacterial suspension locally in 
the small bowel, and a second dose of horse 
There 
were hemorrhagic lesions, interpreted by 


serum intravenously subsequently. 


Pozzi as equivalent to a Shwartzman re- 
action. At the same time as these observa 
tions were made, Grégoire ** attempted to 
obtain an experimental model of what he 
called infarction of the intestine par choc 
d’intolérance. Impressed by numerous cases 
with a gross picture of infarcted bowel and 
without occlusion of veins or arteries, he 
assumed a_ hypersensitivity mechanism. 
Indeed, he obtained similar findings in dogs 
given several sensitizing and eliciting in- 
The 
patients 


jections into a loop of small bowel. 
two 54 


seemed to have an allergic response to 


cases of Kaijser whose 
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neoarsphenamine similarly are of interest. 
In one instance the small bowel for a dis- 
tance of 50 cm. was reddened, thickened, 
and edematous. In the second case the 
involved intestine was resected. Pro- 
nounced edema of the submucosa and dif- 
fuse tissue eosinophilia were observed, The 
experiments of Koslowski ™ are pertinent 
in this connection. This author also was 
concerned with an allergic form of intes- 
tinal gangrene. He gave rabbits intraven- 
ous injections of specific antigen. At 
intra-arterial mesenteric injection only a 
slight reaction was noticed in the bowel 
wall. When clamps were used on the me- 
senteric vessels for 3, 8, and 12 minutes to 
occlude the circulation and 24 hours later 
the specific antigen was injected intraven- 
ously, severe reactions with necrosis ap- 
peared, resembling the intestinal gangrene 
encountered in man. 
1.79.80 


Walzer et a studied the allergic re- 


actions in the passively sensitized abdom- 


inal organs of the Maccacus rhesus monkey. 


Serum from a person sensitive to cotton- 
seed and known to have a high titer of 
reagins was injected into the wall of the 
ileum. When a_ cottonseed extract was 
injected intravenously, blanching of the 
sensitized site occurred, followed by con- 
spicuous edema; hyperperistalsis and spasm 
were additional gross features of the reac- 
tion. Microscopic observations indicated 
edema in the submucosa and serosa; blood 
vessels were distended with margination of 
leukocytes. There were infiltrations of 


lymphocytes, monocytes, —polymorphonu- 
clear cells, and eosinophils. Similar studies 
were made on the exteriorized ileocecal 


Although 


allergic conditions are diagnosed occasion- 


region after  ileocolostomy.* 
ally at x-ray examination, rarely are these 
cases substantiated histologically, as in the 
patient mentioned by Golden.*? 

Finally, to confirm the unusual results 
obtained by Scholer and by Pozzi, Kaiser- 
ling and Ochse ** sensitized rabbits to horse 
and to hog serum by subcutaneous injec- 
tions. Eliciting injections of the same anti- 
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gen then were made into the submucosal 
lymphatic plexus by a_ special technique. 
Animals were killed at time intervals rang- 
ing from two hours to three days. No 
qualitative differences in reactivity were 
noticed. Their experiences finally estab- 
lished that all parts of the digestive tract 
are susceptible to the “allergic-hyperergic”’ 
response. It is noteworthy that segments 
of intestine were used successfully by 
Nicoll and Campbell ** for studies of ana- 
phylaxis in vitro, 


Appendix 

A possible hypersensitive mechanism for 
inflammation of the appendix has been sus- 
pected because of the coexistence of an 
apparent allergic state in certain cases, as 
indicated by urticaria, exanthemas, and 
blood eosinophilia. The appendix of rab- 
bits is a 10 cm. long and_ thick-walled 
formation, with a well-developed lymphoid 


85 chose 


apparatus. Fischer and Kaiserling 
this organ for their study of the “allergic- 
hyperergic” inflammation; with a_ special 
technique they injected the specific antigen 
into the submucosal lymphatic plexus of 
the appendix of rabbits and studied the 
changes in appendices removed after 1, 2, 
6, 12, 24, 36, and 48 hours and 3 and 16 
days. The study confirmed the known 
findings of the allergic inflammation at 
other sites. They also were able to clarify 
the role of lymphatics in this inflammatory 
process; endothelial proliferation and lym- 
phatic efferents thrombosis were particu- 
Abrikossoff studied the 
allergic changes of blood vessels in humans 


larly evident. 


and found characteristically thickened ar- 
terioles in cases of appendicitis; there were 
fibrinoid swelling of the muscularis of the 
arterioles, perivascular infiltrates, and mul- 
tinucleated cells. The author attributed 
these findings to local sensitization during 
the course of an acute inflammation. 
Barone ** tested patients who had under- 
gone appendectomy because of recurrent 
appendicitis for cutaneous sensitivity to 
extracts of this organ. The extracts which 
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contained globulins gave positive reactions 
in 63° of the cases, whereas the reaction 
was negative in 93% of inter- 
difficult. 
Although some observers accept the possi- 


controls; 
pretation of this observation is 
bility of an hypersensitivity mechanism in 
occasional instances of human appendicitis, 
this viewpoint is not supported generally. 

Before the experimental observations on 
the colon are described, the findings of 
rotundus of 
This 


formation is peculiar to rabbits and con- 


Sanarelli #® in the sacculus 


rabbits should be noted. anatomic 
stitutes a dilated portion of the ileum be- 
the 
interested mainly in the intestinal tropism 
the 
hemorrhagic 


fore it joins cecum.*> Sanarelli, 


of vibrions of cholera for intestine, 


observed severe reactions 
when the animal was given an otherwise 
harmless dose of E. coli culture intraven- 
ously 24 hours after the same animal had 
received locally an injection of cholera 
vibrions. Autopsy demonstrated an acute 
inflammation of the kidney and a shrunken 
the 


of the submucosa, epithelial necrosis, de- 


spleen; in sacculus there was edema 


struction of villi, and hemorrhages; these 
changes later were identified as a_ local 


Shwartzman phenomenon.  Latteri*®  in- 
jected filtrates of F. 


typhi into the appendicular wall of rabbits, 


coli or Salmonella 
and 20 hours later the same filtrate was in- 
jected intravenously. 
formed 24 


of the appendix, hyperemia, and hemor- 


Laparotomy per- 


hours later revealed swelling 


rhagic discoloration. At histological exam- 


ination there was edema, thrombosis of 
small yessels, and hemorrhagic and leuko- 


cytic infiltration. 


Colon 


Chronic ulcerative colitis, a disease of 
unknown etiology, probably is the principal 
basis of the immunologic attention being 
devoted to the the 


The findings in oc- 


colon in man and in 


experimental animal. 
casional acute cases of ulcerative colitis,9°® 


indeed, are not unlike those encountered 


in systemic diseases related to hypersensi- 
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tive states. Chronic colitis not 


infrequently is associated with rheumatic 
heart 


ulcerative 


disease, rheumatoid arthritis, ery- 
thema nodosum, drug hypersensitivity, and 
iritis, suggesting a possible relationship to 
hypersensitivity mechanisms. Changes sim- 
ilar to those of ulcerative colitis occasion- 
ally have been produced by histamine ** or 
by the administration of parasympathomi- 
metic drugs.** The lesions produced were 
mostly erosions, and they healed promptly 


the 


colon capable of reacting to a hypersensi- 


after discontinuance of the drug. Is 


tivity mechanism? Kaiserling and Ochse “* 
applied their technique to all parts of gas- 
trointestinal tract and found the colon more 
responsive than the stomach. Gray, Harten, 
and Walzer“! observed differences in hy- 
persensitivity of the ileal portion of an 


ileocolostomy, compared with the colonic 


section. After oral administration of the 
specific antigen bleb developed on an 
edematous site of the ileum, while the 
colonic segment remained unchanged. Later, 


pallor, edema, and hypersecretion developed 
at both sites. Gray and Walzer ® observed 
an inflammatory reaction in the rectal wall 
of patients given injections locally of serum 
containing reagins, when the specific anti- 
gen was given orally, introduced into the 
bowel lumen, or applied topically. Simi- 
larly, Atkinson had observed inflamma- 
tion and acute ulcers in exteriorized 
segments of colon in dogs when antigen 
was given intravenously and then followed 
by topical application. Elehlepp and Kirs- 
ner and later Kirsner and Elchlepp 
performed a long series of experiments 
designed to reproduce an Auer type of 
response in the colon of rabbits. Animals 
sensitized to crystalline egg albumen re- 
ceived two rectal installations of 1 ml. of 
a 1% or 2% aqueous solution of formalin, 
and after hyperemia was observed procto- 
scopically a challenging dose was injected. 
In this Auer type of procedure, inflamma- 
tion with ulcerations and bleeding devel- 
oped shortly after the challenging injection 


in about 50% of sensitized rabbits and not 
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in the various controls. The histological 
findings were edema, mucosal hemorrhage, 
and cellular infiltration in the mucosa and 
submucosa, containing polymorphonuclear 
cells, plasma cells, lymphocytes, monocytes, 
and eosinophils; there were dilated lym- 
phatics and occasional perivascular infil- 
trates. Some ainmals exposed to the Auer 
procedure repeatedly presented signs of 
acute and chronic inflammation in the rec- 
tum; the histologic findings consisted of 


severer lymphocytic infiltrates, distortion 


of the glandular pattern, congestion of 
veins, and thickening of arterioles. Admin- 
istration of the challenging dose of egg 
albumen as an enema evoked severe reac- 
tions in the rectum and bowel, with edema, 
ulceration, and hemorrhage of the mucosa; 
microscopically there diffuse 
cellular infiltration of the mucosa and sub- 
mucosa. 


Was severe 


In some areas there was a histio- 


cytic proliferation, with a mantle of 
lymphocytes, as in granulomata. Later, 
Kirsner and Goldgraber}* studied the 


Shwartzman phenomenon in the colon of 
rabbits killed at varying intervals after 
the eliciting injection. There was initially 
a variable response, ranging from edema 
and dilatation of lymphatics to severe in- 
farction of the entire thickness of the bowel 
wall. Leukocytic infiltration was present 
There also were 
fibrinoid degeneration of vessels and peri- 


early and was intense. 


vascular lymphocytic infiltrates; thrombosis 


of lymphatics and venules was a_ pro- 


nounced feature. Signs of healing were 
apparent seven days after the eliciting in- 
jection and often led to the formation of 
granulomata with giant cells. Goldgraber 
and Kirsner '* similarly studied the Arthus 
phenomenon in the colonic wall of rabbits. 
This lesion was milder in nature, was less 
hemorrhagic, and presented less thrombosis 
of vessels. A prominent feature consisted 
of monocytic and eosinophilic infiltrates 
around arterioles, with fibrinoid swelling 
of their walls. Granulomata with giant 
cells also were found consistently seven 
days after the eliciting injection. There is 
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no doubt that the colonic wall in man, as 
in the experimental animal, is suceptible to 
allergic responses; but the lesions induced 
thus far have been brief in duration and 
the chronic and 


localized, in contrast to 


extensive lesions of chronic ulcerative 


colitis. 
Comment 


The present review, admittedly not com- 
the 
thought seeking to introduce an allergic 


plete, has indicated some of early 


mechanism into certain gastrointestinal dis- 


sug- 
gestive of a hypersensitivity mechanism 


eases. Clinical criteria ** considered 


have included a previous history of other 
allergic manifestations; the association with 
disorders such rheumatoid arthritis, 
iritis, erythema nodosum, and_ periarteritis 
nodosa; 


anemia; reactions to 


drugs and transfusions; a history of ex- 


hemolytic 


posure to a known allergen, and minimal 
physical findings in the presence of shock. 
Laboratory criteria of a hypersensitivity 
included increased 
centration of a - and y-globulins in the 


mechanism have con- 


plasma, the presence of the so-called T- 


globulin, leukopenia, blood eosin- 
ophilia. However, both the clinical and 
laboratory criteria are only suggestive 


evidences of possible hyperimmune 


mechanism. Are there typical histological 
findings in the hypersensitive state of the 
gastrointestinal tract?) None of the histo- 
logical features in allergic states can be 
said to be pathognomic, although several 
are highly These findings 
are pronounced edema, hyaline swelling of 
arterioles, perivascular accumulations of 
round cells and eosinophils, changes in the 


phe- 


tissue 


basement membrane, degenerative 


nomena of muscle and connective 
fibers, and, finally, granulomata with or 
without giant These 


seem to be a very important part of the 


cells. granulomata 
hyperimmune process, since they are so 
easily reproducible with many hypersen- 
sitivity  Granulomata 
develop, according to Forbus,’®! in diseases 
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associated with the development of im- 


munity. It has been suggested that in 
those diseases without evident or suspected 
sensitization mechanism a_ hypersensitivity 
mechanism might be considered to exist 
when such granulomata are observed.'*1" 
The inadequacy of clinical, laboratory, and 
histological criteria as conclusive evidence 
of an 


hyperimmune has led to 


numerous 


state 


attempts to produce the sup- 
posedly allergic disease experimentally. The 
laboratory experiment sometimes proves to 
be an excellent model for the clinical 
problem, as in the demonstration of an 
allergic mechanism for periarteritis nodosa, 
by Rich and Gregory.’ Most of the ex- 
periments relating to the digestive tract 
have been performed to induce peptic 
ulcers and gastritis in the upper gastroin- 
testinal 
the thrombotic 
etiology, recurrent appendicitis, and, to a 


much smaller extent, ulcerative colitis. A 


inflammation of 
without a 


tract, 
small 


gangrenous 
bowel 


hypersensitivity mechanism also has been 
suggested for many other diseases. Re- 
gional enteritis, according to Strombeck,! 
could reactive 


develop on a “special 


tendency” due to tissue allergy. Unfor- 
tunately, these 
spontaneously in the experimental animal, 
and their reproduction, therefore, is neces- 
sarily difficult. With regard to chronic 
ulcerative colitis, a few instances of spon- 
taneously 


disorders do not occur 


occurring or induce¢ 


disease in animals have been reported: 


thus, further experimental efforts appear 
worth while. 


ized in this review, indicate that the gastro- 


Previous studies, as summar- 
intestinal tract is capable of participating 
in hypersensitivity reactions and respond- 
This fact 
has not been obvious because the gastro- 
intestinal 


ing to immunologic conditions. 


virtue of their 
particular function of degradation of pro- 
teins, the 
could have been expected to behave differ- 
ently in response to hyperimmune stimuli 
from other organs of the body. There is 


organs, by 


main source of sensitization, 


no doubt that the gastrointestinal tract is 
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actively involved in immunologic processes 
in the tissues of its individual organs, as 
of those occurring elsewhere in the body. 
That fecal antibody behaves independently 
of serum antibody in immunization experi- 
ments in guinea pigs was demonstrated by 
surrows and Havens!’ considered 
by the authors evidence of local formation 
of antibody in the intestine. 

The 
considerable variation in the experimental 
methodology. 


present review also demonstrates 
Different types of antigens 
and sites of injection, varying time in 
tervals, and marked differences in dosage 
and route of administration of the eliciting 
injection undoubtedly have contributed to 
To illustrate 
this point, ulcers were obtained more con 


the widely varying results. 


sistently when the Arthus phenomenon was 
produced in the stomach by repeated prepa- 
ratory injections the wall of this 
organ than when it was produced by single 
injections. 


into 


Roulet and Grégoire ob- 
tained better results when the preparatory 
the 
and 
sustained changes in the colon were ob- 


injections were given directly into 


organ to be tested. More consistent 
tained when sensitization experiments were 
the 
model 


animal. A 
for human 


repeated 1® in same more 
thus 


may be obtained because antigenic stimuli, 


effective disease 


from whatever source, probably act in 
human disease in a prolonged fashion, sus- 
taining the reactivity and chronicity of the 
Additional 


more standardized methods, and repeated 


disease process. studies with 


in the same animals over longer periods of 
time, are indicated to elucidate further, at 
least experimentally, the fundamental re- 
sponse of the gastrointestinal tract to im- 
munologic phenomena. 

Finally, as indicated in the introduction, 
there 1s increasing evidence that autoim- 
1,2,4,6 


mune processes play a role in certain 


human diseases. Autoantibodies may be 


detected by a variety of techniques, includ- 
ing complement fixation,’ precipitin reac- 
radioactive 


and with 


111 


tion, labeling 


substances or with fluorescein.!!* Repro- 
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duction of the disease in the experimental 
animal by the use of appropriate antisera 
opens an additional field for investigation 
and may provide a more valid basis for 
the yet vague concept of pathology based 
on autoimmunization. 


Summary and Conclusions 


All areas of the gastrointestinal tract 
participate in generalized anaphylactic re- 
actions and are capable of responding to 
local hyperimmune stimulation in the ex- 
perimental animal. However, there is no 
satisfactory evidence as yet that such re- 
sponses reflect pathogenetic mechanisms of 
human disease. 

The varying and noncomparable results 
of previous sensitivity experiments are 
ascribable to differences in the antigen em- 
ployed; dosage, route, and site of sensitiz- 
ing injections, and differences in time 
intervals, dosage, site, and route of the 
eliciting injections. 

Most of the sensitivity experiments have 
been conceived as eliciting a single hyper- 
immune response, thus differing  signifi- 
cantly from the natural disease, wherein the 
effect of the hypersensitive mechanism pre- 
sumably is sustained and prolonged. 

in studies of the experimental pathology 
of the hyperimmune state experimental 
methods should be standardized to facilitate 
more appropriate comparison and evalua- 
tion of results. 

Hyperimmune stimulation should be 
produced on more extensive areas of tissue 
and repeated over long periods of time to 
create conditions approximating those pre- 
sumed to characterize the naturally occur- 
ring disease. 

The University of Chicago, Department of 
Medicine, 950 E. 59th St. (37) 
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This section, which has as its primary purpose a review of the contributions of medical 
investigators and observers of the past to the present-day concepts of disease, is under the 


special editorship of Dr. Arthur Bloomfield, 2398 Sacramento St., San Francisco 15 
His editorial in the August, 1957, issue of the A. M. A. ArcHIvEs OF INTERNAL MEDICINE, 


gives further detail of what it is hoped to accomplish in these articles. 


Contributions or 


comments for this section may be sent directly to Dr. Bloomfield, or to the Chief Editor for 


transmittal to him. 


William Harvey 


WILLIAM BENNETT BEAN, M.D., lowa City 


Last year, on the occasion of the tercen- 


tenary of William death, all 
manner of official recognition and cere- 
monies brought praise and eulogy. Many 


societies have paid homage to his memory 
in appropriate speech and festival, includ 
ing the linkage by television and radio of 
cities and across the At- 


men in distant 


lantic. In much of what was said and 
written there was a mere echoing of what 
had been said before, or even better, re 
printing of it. Special issues of several 
including the British Medical 
Journal, the Journal of the History of 
Vedicine and Allied Sciences, and the In 


ternational Record of 


journals, 


Medicine, are dedi- 
cated to Harvey, and special attention has 
been given in Circulation, Circulation Re- 
search, The Lancet, and many other jour- 
nals. In the special issue of the British 
Vedical Journal there were reprints of two 
classical discussions of Harvey and_ his 
contribution by Sir William Osler and Sir 
There were two notable 


Thomas Barlow. 


new additions. As a substantial scholarly 
tribute to the occasion, Franklin brought 


out his own fresh and independent transla- 


tion of the immortal work “De motu 
cordis,’ which forms the monumental and 
massive basis for Harvey’s fame. The 


Submitted for publication Jan. 29, 1958. 
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the State University of Iowa College of Medicine. 


other notable event of the tercentenary year 
was the issue of a sympathetic life of 
“William y: His Life and Times; 
His Discoveries; His Methods,” by Louis 
Chauvois. 


Harvey: 


a counterblast 
denigrating Harvey by the Alemaeon Pub- 
lications, which issued a tract of ‘“Consid- 
erations about 
Works on the 


ery.” Thus, though one would suppose that 


There was even 


and 
Blood Circulation 


Cesalpinus Harvey's 


Discov- 


the innumerable Harveian orations and the 
great variety of other scholarly works deal- 
ing with Harvey over these last 300 years 
would have exhausted the opportunity for 
any new commentary, this is not true. 
What point is there in a musty anti- 
quarian interest in any current discussion 
of Harvey and his contributions? In 
judgment, the contribution of 
Harvey was not the discovery of the cir- 
culation, 


my 
supreme 
about which there are many 
Indeed, such an enormous con- 
tribution obviously must have been based 
on the work of all the anatomists up to his 
day, in many miscellaneous observations 
published here and there and in others 
unpublished but known to him through his 


teachers at Padua. 


quibbles. 


The crux of his work 
was that more than anyone else, of his time 
and later, he was the creator of the experi- 
mental method. By clinical 
science has enabled medicine to arise from 


this method 
the mists of witchcraft, of magic, and of 
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horoscopes to take its rightful place in the 
field of science, enhancing the greater goc vd 
and dignity of man. Though perhaps 
Harvey looked down on Francis Bacon as 
effete and something of a dilettante in 
science, Bacon’s words apply particularly 
well to Harvey: “For myself I found I 


was fitted for nothing so well as for the 


study of truth: as having a mind nimble 


and versatile enough to catch the resem- 
blance of things (which is the chief point), 
and at the same time steady enough to dis- 
tinguish their subtler differences; as being 
gifted by nature with desire to seek, pa 
tience to doubt, fondness to meditate, slow 
ness to assert, readiness to reconsider, 
carefulness to dispose and to set in order; 
that 


what is new nor admires what is old and 


and as being a man neither affects 
that hates every kind of imposture.” De 
spite what Aubry and others say of his 
acerbity, he was perhaps too cautions in 
Think of what 
clinical medicine might have been the pub- 


publishing. an advance to 


lishing of his clinical notes and observa- 


tions, for it is often overlooked — that 


Harvey was a truly fine clinician. 
have 


Among the who 


made a real contribution to the understand- 


many persons 
ing of Harvey, Sherrington stands high. 
In his books “Fernel’” and “Man on His 
Nature” he 
Fernel 


has used the remarkable ex- 


and Harvey give us as 


representing the flower and culmination of 


amples 


the Renaissance, on the one hand, and the 
emergence of the experimental method in 
clinical science, on the other. As he points 
out, Harvey had no apparatus or equip- 
ment that had not been available to Aris- 
totle. His tools were scissors, scalpel, and 
thread. These, of course, were available 
to Fernel and their many predecessors. 
3ut the mental straightjackets in which the 
human mind operated then as now were 
too strong even for a keen and honest ob 
server to surmount. But he saw clearly 
the need to experiment to get proof and 
a corollary, the value of comparative anat- 
omy and physiology. Fernel’s contribution 


must have influenced Harvey’s teachers at 
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Padua. It was nothing less than to elimi 
nate the belief that magic intervened in 
the operations of health, disease, and the 
practice of medicine, on the one hand, and 
that astrology or an influence of the celes 
tial bodies had physiologic force or any 
predictive value which could be of use to 
physicians in diagnosis and treatment, on 
the other. 

Chauvois’ book is a beautiful exposition 
of the life and times of Harvey, done with 
warmth, sympathy, and imagination. He 
shows these in a scholarly way which is 
not less interesting for the introduction of 
admittedly fanciful excursions into the by- 
paths of history, the man, and the times. 
This book is particularly interesting as an 
unusual example of the complete and schol 
arly devotion of a French physician to an 
English physician of long ago. He traces 
the little-known facts about Harvey's early 
life and boyhood, his family background, 
and his relations to his numerous brothers, 
who were successful merchants and busi 
His childhood at Folkestone and 
Canterbury, his student days at Padua, his 


ness men. 


life as a physician and a scientist, and his 
devotion to his teaching responsibilities at 
St. Bartholomew’s are all given in careful 
detail. 
though tipped a trifle in favor of his idol, 


Chauvois’ weighing of the balance, 


seems to me to be a just estimate. Anyone 
who wishes to get a picture of Harvey, a 
giant in medicine, must add Chauvois’ work 
to the tributes of Keyes, D’Arcy Power, 
Malloch, 


others, such as the distinguished list of 


Singer, Bayon, Franklin, and 
Harveian orators who have made _ notable 
contributions which have kept the luster 
of his fame shining. 

My views of Harvey and his work, based 
on long interest rather than careful study, 
the First, 1 
would emphasize that he was obviously a 


suggest following points. 
splendid clinician, wise in the experience 
of his day and beyond it. If only we had 
the scattered volumes he left in manuscript 
dealing with the application of the knowl- 
edge of the circulation to clinical problems, 
his place as a prince of clinicians would be 
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established even more firmly, if such was 
possible. These were lost in the chaos of 
civil war. He suffered, as many an aca- 
demic physician has since, from the strange 
folklore that knowledge of science some 
how skill. After the 


publication of his book on the circulation, 


undermines clinical 
the dislocation of the civil wars, and his 
own movements here and about, his prac- 
tice declined. Some of this was due to 
professional jealousy, to which was added 
his inclination to do research and pursue 
his omnivorous studies. 

Perhaps because Harvey was so great 
there has been a strange reticence in call- 
ing attention to the original of the two 
plates used in “De motu cordis” to illus- 
trate the valves of the veins. A generation 
or so before Harvey’s book saw the light 
of day, Fabricius of Aquapendente wrote 
He illus- 
the 
The only 
illustrations in Harvey’s “De motu” are 


a book on the valves of the veins. 


trated his thesis of their function in 


plate reproduced in Figure 1. 


four arms, precisely the same down to 
that 
This brings us head on to 


the nearest detail, 


mirror images. 


except they are 


Fig. | 
location of the valves; 


the problems of illustration, originality, 
plagiarism, and the attitudes of mind of 
time. 


and a different 


There can be no doubt that Harvey was 


a different temper 
a man whose penmanship was eminently 
illegible. He had little taste for writing 
and no talent for drawing. Presumably he 
had relatively little interest in it. One can 
imagine that 
simply traced the original of Fabricius or 


Harvey or some assistant 


made an exact copy so that the right and 
lett reversed when the block 
was cut and the print made. Harvey did 
what was commonplace in those days. If 


sides were 


someone had an illustration one wanted, 
one used it. Very little attention has been 
called to this borrowing, presumably be- 
cause it is too painful for those who eulo- 
gize Harvey to admit what in the light of 
our own view would be reprehensible. We 
must remember that in the early days of 
printing before patent and copyright laws 
it was the accepted practice to use whatever 
illustration might lie at hand to embellish 
or improve one’s own work. This might or 
might 


not be acknowledged. 


there was no mention of it. 


Frequently 
Since it does 


The illustration from Fabricius’ volume on the valves of veins, illustrating the 
just below the figure of the arm are two dissected veins in which, 


curiously, the valves are figured as being outside the veins 


Taare 


Bean 


2 
its 
; > 
— 
\ 


Fig. 2.- 


Harvey's engraving often attributed to “an unknown artist,” showing the identical 


arm including the fingers grasping a staff, the ribbon tourniquet, and other details, demonstrat 
ing that they are a precise mirror image of the older print of Fabricius 


not seem to have led to any fights or feuds 
in those days, we may take it that it was 
acceptable procedure. The printed or writ 
ten word or picture was in the public do- 
main for anyone to use if he needed it. 
Nothing is more fallacious than to try to 
judge men of another age according to the 
rules and standards of our own. 

Since there was a conspicuous delay be 
tween the promulgation of Harvey's doc- 
trine by word of mouth and its publication 
in printed form and a longer delay for its 
acceptance by the world at large, it is worth 
calling attention to the discrepancy between 
this long lapse of time and that required 
for the acceptance of the equally novel 
though more obvious view of contemporary 
hands of 


anatomical realities at the 


Vesalius. Without the magnificent illustra 
tions, Vesalius would have received scanty 
recognition and his influence might have 
been dissipated before it was formed. How 
differently might the world have received 
Harvey's work and how much more rapidly 
the experimental approach to clinical medi- 
might have developed if some of 


cine 


Harvey’s creative genius had spilled over 
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in the direction of artistic skill or if he had 
thought such matters sufficiently interesting 
or important to have obtained the aid of 
a superb artist such as Calcar. Such specu 
lations come to naught. It might not have 
changed the course of history, because the 
real essence of Harvey's revolution was 
the introduction of the experimental meth- 
od in its very broad aspects and the crea 
tion of a view of medicine as dynamic and 
not static. It became something accessible, 
indeed, readily available, to the exploring 
mind of the inquirer who added experi 
ment to observation. 

So I take the occasion of the 300th year 
after Harvey's death to review this man 
and the wonderful image of greatness he 
holds before our eyes. Why was he great? 
lor many reasons—partly it was his con- 
centration, his power for persistent work, 
his capacity to take pains. Let me quote 
Sir Thomas Barlow. 

“What Method? It is 
certain that he had a wide and thorough 


was Harvey's 
acquaintance with the work of his prede- 
them all in 
the courage and independence with which 


cessors, but he differs from 
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he really begins his work by ascertaining 
by his own senses what are the anatomical 
facts untrammelled by the statements of 
authority. He follows up his human anat- 
omy by comparative studies of the circula- 
tory organs of every animal that he can 
obtain. Then he reflects on the simplest 
explanation of the anatomical mechanism 
before him. Finally he devises experiments, 
vivisectional and otherwise, to test and 
verify his hypotheses.” 

He was not discouraged by the magni- 
tude or complexity of the work despite his 
comment, “IT found the task so truly ardu- 
full of difficulties that I 


almost tempted to think with Fracastorius 


ous and so was 
that the movement of the heart was only 


to be comprehended by God.” 


have often wondered how Harvey 
really felt about the exchange of arterial 
and venous blood out at the periphery ot 
the 


“logical” to look for Vesalius’ little pores 


circulation. Certainly it) was more 
in the interventricular septum than through 
out the length and mass of all the solid or- 
gans and tissues of the body. But he resolved 
though did not fill in the missing link of 
capillaries which Vesalius had described as 
follows: “The septum of the ventricle com- 
posed as I have said of the thickest sub- 
stance of the heart abounds on both sides 


Of these 


pits, none so far as can be perceived by 


with little pits impressed in it. 


the senses penetrate through from the right 
into the left ventricle so that we are driven 
the the Al- 


mighty by which the blood sweats from the 


to wonder at handiwork of 
right into the left ventricle through pas- 
sages which escape human vision.” 
Perhaps the secret of Harvey's achieve- 
ment rested in his firm belief in nature and 
and experiment. 


observation, experience, 


He stated his creed as follows: “I own | 
am of the opinion that our first duty is to 
enquire whether the thing be or not, before 
asking wherefore it is. Meantime I 
would only ask how many things we admit 


Rean 


in physiology, pathology and therapeutics 
the causes of which are unknown to us? 
Whoever therefore sets himself in opposi 
the 
acknowledged he 


tion to circulation because if it be 


cannot account for a 
variety of medical opinions, nor in the 
satisfactory 


that 


treatment of diseases, give 


reasons for the phenomena appear 
or who regards it as in some sort criminal 
to call in question doctrines that have de 
scended through a long succession of ages: 
to all of these I reply that the facts cogni 
sable by the senses wait upon no opinions, 
that the 


antiquity for indeed there is nothing either 


anc works of nature bow to no 
more ancient or of higher authority than 
nature.” 

So we pay homage to a great man, the 
deviser of clinical and laboratory experi- 
ment criented along the simplest lines of 
biology and using to their maximum the 
available tools of the day. Harvey was 
able to cut the strangely persistent umbili 
cal cord which had barely enabled medicine 
to keep alive in the protracted fetal state 
The 
thin provision of blood and oxygen from 


of sterile dependence on_ tradition. 


the placental fountainhead of the ossified 
tradition of Aristotle and Galen had kept 
medicine alive but too long in_ utero. 
Harvey, one of the deliverers of medicine, 
provided the experimental method which 
that would be no 


guaranteed medicine 


lithopedion, 


Dr. Myron Prinzmetal, who first called attention 
to the similarity of the plates of Harvey and his 
teacher, Fabricius, provided the Figures from 
books in his private library, 


State University of Iowa, University Hospitals. 
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Contributions of Basic Science to Modern Medicine 


The New ECHO Viruses and Their Role in Human 


Disease 


DOROTHY M. HORSTMANN, M.D., New Haven, Conn. 


A recent estimate places the number of 
viruses which have been 
1948 at 70. 
which this appalling number of newcomers 
ot 


involves many problems in virology as well 


new human un- 


covered since The dilemma 


presents to students infectious disease 
as the important question, what role do 


As 


for the new and growing ECHO group of 


these agents play in human disease? 


enteric viruses, now numbering 20, an en- 
couraging beginning has been made: It has 
been possible to evaluate at least some of 
of their 
producing potential and to place them with 


these agents in terms disease- 


respect to other viral enteric pathogens, 
the Coxsackie poliovirus 
In fact, the 20 ECHO, 24 Cox- 
sackie, and 3 polioviruses have recently 


namely, 


groups. 


been joined together to form the Entero- 
virus group.! The reasons for this group- 
ing are the similarities between the three 
families of viruses: They are all common 


inhabitants of the human intestinal tract; 
they have epidemiological features in com- 
mon, and they produce a range of human 
infection from completely inapparent or 
minor tebrile illnesses to aseptic meningitis 
and, in the case of polioviruses at least, to 
myelitis with paralysis. 

ECHO viruses (whose name stands for 
enteric cytopathogenic human orphan) are 
the of the 


group. Their name is descriptive of their 


newest members enterovirus 


Submitted for publication March 11, 1958. 
Aided »y a grant from The National Foundation 
for Infantile Paralysis. 
the Section of 


From Epidemiology and Pre- 


ventive Medicine and the Department of Pedia- 


trics, Yale University School of Medicine. 


history and character: They have been iso 
lated frequently from human excreta, their 
discovery actually being a by-product of 
tests for the of 


tissue-culture presence 


polioviruses in fecal samples; they cause 
specific cytopathic changes in certain pri- 
but 
exceptions) do not produce disease in any 


mate tissue culture cells (with some 


of the usual laboratory animals, and they 


are—or were from the 


of 


since their relationship to disease was in 


largely “orphans” 


standpoint their place as pathogens, 


the beginning quite unknown and is only 
gradually becoming apparent.* 


Epidemiology 


Mode of Spread.—Although the 
mode of spread of ECHO viruses is not 


exact 


known, the evidence suggests that human 
association is the most important means. 
The pattern of 
similar to that 
and polioviruses, and it is probable that 


infection in families is 


associated with Coxsackie 
similar mechanisms are involved in infec- 
tion with all three members of the entero- 
group, the the 
the 


teces, 


virus oropharynx being 
portal of entry; the intestinal 
of attack, 
the chief means of excretion. 
Seasonal Distribution.—Seasonal 


tract, 


primary site and the 


dist: .- 
bution of ECHO viruses is another char- 


acteristic shared with Coxsackie and 


polioviruses. Several studies have been 


carried out in which populations have been 
followed longitudinally over a period of 
several years.** In all of these, a repeat- 
able seasonal incidence of ECHO and other 
excretion unassociated with 


enteric virus 
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disease has been observed, with as high as 
90% ot isolations (from fecal specimens ) 
occurring between June and October.* It 
was that 


agents was several times higher in lower 


also found excretion of these 


than in upper socioeconomic groups.* Sur 


veys carried out in Mexico by Ramos 


Alvarez and Sabin,® the Philippine 
Islands by Hammon et al.,° and in Egypt 
by Horstmann‘ indicate that as many as 
30% -40% of normal children in such areas 


ECHO, 


a given time. 


may be excreting Coxsackie, or 


polioviruses at 
Relationship to 
wide 


With 


viruses, the 


Disease such 
ECHO 


question arose early as to whether these 


distribution of 


agents might not be normal or permanent 


inhabitants of the intestinal tract, rather 


like nonpathogenic bacteria, such as Esch- 


erichia coli. That this is not the case is 
indicated by the transience of the infection 
and carrier state, the large proportion of 
young children among carriers, the relative 
infrequency of carriage among adults, and 
the seasonal occurrence of the agents. 

In the face of the above findings, criteria 
had to be established in order to determine 
whether the ECHO viruses might play an 
etiologic role in certain disease syndromes. 


Thus it has been considered necessary to 


show that a high percentage with a given 


illness were infected with a_ particular 
ECHO virus only and during the course 
of illness developed antibody rises against 
the agent. At the same time, the incidence 
this 


persons living in the same community at 


of infection with agent in normal 
the same time must be shown to be low. 


The 


fected 


sources of virus from in- 


the 


nasopharyngeal secre- 


common 


persons are feces and, to a 


smaller extent, the 
tions; but the isolation of virus from the 
C. S. F. has proved a relatively common 
* Exceptions are ECHO types 10 and 20, both of 
which cause respiratory as well as gastrointestinal 
symptoms and have been isolated chiefly during the 
winter months. Type 20 has been responsible for 
a winter outbreak in an orphanage for infants.” 
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occurrence among patients with aseptic 
meningitis, and this adds weight to prob- 
able etiologic association. 

With use of these criteria, within a short 
time of their discovery, it became apparent 
that some ECHO viruses were capable of 
producing summer epidemics of aseptic 
meningitis and associated nonspecific fe- 
brile illness and, in 


were at times 


important causes of a great deal of illness 


fact, 
so-called “summer grippe.” To date, 
ECHO Type 6,5 Type 4,° and Type 9° 
have been associated with major outbreaks 
of aseptic 
the U. S.; 


able tha or 


ngitis both in Europe and 
future it is highly prob- 
both 


simi 


types at present 


known «:.Q unknown 


may behave 


larly. An example of the variability and 
mutability of the ECHO viruses is illus 
trated by two epidemics associated with 
ECHO 4. 


shalltown, Iowa, in 1955, rash was not a 


In one, which occurred in Mar 
part of the clinical picture. However, in 
an ECHO 4 epidemic in Sweden, in 1956," 
rash was noted as a distinguishing clinical 
feature. 

The extent to which illness due to ECHO 
viruses may spread through a community 
at a given time is illustrated by several 
illness surveys in areas in which the agents 
were known to be active. In Marshalltown, 
lowa, during the 1955 ECHO 4 outbreak 
or 3200, 
of the 20,000 population of the town were 


there, it was estimated that 16%, 
involved. Of those cases which were docu- 
mented, 55% had meningeal symptoms and 
45, nonspecific febrile illness. Similarly, 
1957 ECHO 9 outbreak in Mil- 
of 2400 families indi- 
cated that there had been between 175 and 


in the 
waukee, a survey 
300 illnesses for every patient admitted 
to the hospital with aseptic meningitis.’ 
It was estimated that approximately 40,000 
persons in this city became ill as a result 
of KCHO 9 infection; the inapparent in- 
fection rate was relatively low (15%), but 
the incidence of minor febrile illness was 
high indeed. 
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Properties of ECHO Viruses 


Size.—Except for ECHO 10, those that 
have been studied are relatively small and 
have the same size range as the Coxsackie 
and polioviruses, approximately 
30 mu. 


namely, 


Growth in Tissue Culture.—Cytopatho 
genicity in tissue culture is a sine qua non 
of ECHO viruses. In fact, the early defi- 


nition of “orphan” viruses included failure 
to produce disease in laboratory animals. 
Although this is in general still true of 
most ECHO types, certain strains of Types 
9 and 10 have been found to produce Cox- 
sackie-like disease in suckling mice. 
Monkey-kidney (MK) cells have proved 
the most sensitive system for the growth 
of ECHO viruses, although a few types 
grow in passage-cell lines of human origin, 
such as HeLa and others. A curious bio- 
logic behavior has been noted in that the 
monkey cells of one particular monkey, 
Ierythrocebus patas (the red hussar, or 
military monkey), are susceptible to certain 
ECHO viruses but not to others, while all 
types grow well in rhesus or cynomolgus 
kidney cells.'"* This characteristic has been 
used as an aid to more rapid identification 
of agents isolated from patients or carriers. 
the 


“patas 


Furthermore, characteristic, “‘patas 


negative” or positive,” correlates 
well with another one helpful in classifica- 
Tie 


latter refers to a technique which is in 


tion, namely, “plaque morphology. 


some ways comparable to colony morphol- 
Petri 
dish, a stoppered 3 0z. medicine bottle is 


ogy in bacteriology. Instead of a 
commonly used, on one wall of which a 
monolayer of MK cells is grown in a con- 
tinuous sheet. The virus (in doses of 10-50 
the 


sheet, and the layer of cells is then covered 


infectious units) is inoculated onto 
with agar containing neutral red, a vital 
stain. As the virus particles grow they 
cause destruction of the cells; the cessation 


of cell 


neutral red from the cells and a decolorized 


metabolism results in release of 


area, or plaque, appears in the otherwise 
rosy pink agar. The shape and size of the 


Horstmann 


plaque is characteristic for different groups 
of ECHO viruses, as well as for Coxsackie 


and polioviruses ( Fig. ibe 


Fig. 1—Comparison of plaque patterns of repre- 
sentative Enteroviruses on rhesus kidney-cell cul- 
tures seven days after seeding. Poliovirus Type 1, 
Mahoney ; Coxsackie virus A-9; ECHO virus Type 
8. Reproduced with permission from Dr. G. D 
Hsiung, Section of Epidemiology and Preventive 
Medicine, Yale University. 

Antigenic Characteristics —Antigenic di- 
versity is one of the outstanding features 
of the ECHO group and forms the basis 
of their 
The typing has been complicated 


classification into 20 serological 
types. 
by the discovery that some newly isolated 
strains of certain types have broader anti- 
genic relations than their prototype strains 
and are only poorly or partially neutralized 
The 


strains have been called “prime” 


by antisera against the latter. new 
strains, 
and, for certain types, several primes are 
Another difficulty 


has been the discovery of some antigenic 


known (e. g., 6, 6’, 6”). 


crossings between certain prototypes, e. g., 
1, 8, and 12. 
are mentioned only to indicate the immense 


These serological problems 


complexity of the virologist’s task in sort- 
ing out and the 
ECHO viruses. 

Actually, it seems that the 20 known 
types of these agents represent only a be- 


characterizing various 


ginning, for already many strains have 
been isolated which do not fall into any 
of the presently known types. As soon as 
these new agents can be shown by means 
of neutralization and complement-fixation 
tests to represent new antigenic types they 


will be assigned numbers by the Committee 
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on the Enteroviruses of the National Foun- 


dation for Infantile Paralysis, a body 
which has been set up to facilitate the study 
and classification of these ever more com- 


plex agents. 


Clinical Characteristics of ECHO Virus 
Infections 


Aseptic Meningitis and Associated Non- 
specific Febrile Illness —The 
sociated with enteroviruses are indicated in 
the Table. 


illnesses as- 


There are no distinguishing 


of Enteroviruses with Human 
Disease * 


Association 


Recognized 
Serological 
Types 
March, 1958), 
No. 


Enterovirus Associated Disease 


Poliovirus 3 Paralysis (complete to slight mus- 
cle weakness 
Aseptic meningitis 
poliomyelitis 
“Minor illness 
myelitis 
Herpangina 
Nonspecific febrile illness—chiefly 
in summer 
Nonspecific 
rash (A-9) 
Aseptic meningitis 
Pleurodynia 
Aseptic meningitis 
Nonspecific febrile 
pharyngitis 
Myocarditis or encephalomyocar- 
ditis during neonatal period & 
early childhood 
Mild paralysis 
Aseptic meningitis (Types 2, 3, 4, 
5 7, 9, 14, 16, 17 
meningitis 
Types 4, 9 
Mild paralysis (Type 6 
Nonspecific febrile illness 
mer grippe’’ 
Nonspecific febrile illness (sum- 
mer) with rash (Types 4, 6, 9) 
“Boston exanthem”’ (Type 16 
Summer diarrhea of infants 
children (Type 18 & others 
Acute upper respiratory & 
intestinal symptoms 
&, 10, 20 


nonparalytic 
or abortive polio- 
Coxsackie 

Viruses 


Group A 


febrile illness with 


A-7, A-9 


Group B 


illness with 


ECHO viruses 


with rash 


“sum- 


(Types 


* Modified from reference 1 


that in a 


given case the infection is due to a member 


clinical features which indicate 
of the ECHO group rather than one of the 


other enteroviruses, but certain character- 
istics are helpful in suggesting the possi- 
bility. One of these is the presence of rash. 
To date, rash has been noted in infections 
with ECHO virus Types 4, 6, 9, and 16, 
and there has been an associated enanthem 
with Types 9 and 16. In addition, an ex- 


has occurred with certain Cox- 


A-9 


anthem 


sackie infections and with infection 
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associated with new strains not belonging 
to any of the 20 designated CHO types. 
Both aseptic meningitis and cases of mild 
febrile illness have been associated with 
rash. The eruption is commonly erythem- 
atous, maculopapular, and — occasionally 
petechial, and a single virus type can pro 
duce any of the various types of eruption. 
The face, trunk, and extremities may be 
involved, or the lesions may be confined 
to the face; occasionally there is spread to 
the palms and soles, but this is rare. The 
character and distribution of the eruption 
to that of 


sporadic cases without meningeal signs or 


is similar rubella, and indeed 
cases occurring early in an epidemic are 
frequently mistaken for rubella. This diag 
nosis can usually be ruled out by the ab- 
of 


node enlargement and the summer occur- 


sence posterior cervical chain lymph 
rence. 

In ECHO 9 infections, which swept over 
most of Europe and England in 1956 and 
reached the U. S. in 1957, rash, appearing 
early in the course, sometimes before any 
other sign and lasting five to six days, was 
a promiment feature, although by no means 
always present. Sabin ' noted in the 1957 
Milwaukee ECHO 9 outbreak that age was 
an important determinant as far as the rash 
infections children 
100% 


rash; between 5 and 15 years, 40%, and 


was concerned: In 


under 3 years virtually exhibited 
over 15 years, considerably fewer. A sim- 


ilar pattern was observed in Connecticut 
1957.15 
observed in as many as one-third of the 
cases of ECHO 9 infection.*! 


tically this consists of white or grayish dots 


cases in An enanthem has been 


Characteris- 


on the buccal mucosa opposite the molar 
teeth; occasionally small ulcers or vesicles 
appear on the tongue also. 

The diverse etiology of similar illnesses 
and the difficulty of differential diagnosis 
on clinical grounds was illustrated in fam 
ily outbreaks occurring simultaneously in 
a town in Connecticut during the summer 
of 1957.57 Figures 2 the 


+ Dr. Joyce Deutsch made possible a study of 


and 3 show 


these families. 
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DIARRHEA 


Mig. Family study, 30 
1957. Virus_ isolation 
Coxsackie A-9, Shaded 

SUSAN 
areas represent lever 
T+ and S+ _ indicate 3% DIARRHEA 
throat swabs and_ stools 
positive for Coxsackie 
A-9 virus 


GARY 
9 MOS DIARRHEA 


AUGUST | 2 3 


MARCELLE G 
7 mos 


ROBERT S 
2 


MICHAEL G 
2 


TONY S 


+ 
3 s 


WM 
HEADACHE 


NAUSEA 
VOMITING 
MALAISE s+ s+ 
MLL 
NAUSEA 
MALAISE 
St 
RASH T+ 


MAL AISE 


Fig. 3.—Family study, 


1957. Virus isolation 


wat ECHO Type 9. Shaded 
areas represent tever. 
MRS S+ indicates stool speci- 
33 
— men positive for ECHO 
HEADACHE 
“a VOMITING s+ virus Type 9 
® BACK ACHE 
RENO G HEADACHE 
7 VOMITING 
DIARRHEA 
HEADACHE 
6 
DIARRHEA 


2 


course of events during early August in 
two families whose illnesses were similar, 
the 
rash. In the one family, Coxsackie A-9 was 


younger children both exhibiting 


isolated from several members, while in 
the other, ECHO Type 9 was the respon- 
sible agent. A third agent, a new one not 
belonging to any of the known 20 ECHO 
types, Was active in the same community 
at the same time and produced family out- 
breaks of similar illness with the same type 
of rash as occurred in the families infected 


with Coxsackie A-9 and ECHO 9. 


Horstmann 


13 


4 6 


that of rubella) 
of the 
recorded epidemics of the so-called “Boston 


(also similar to 


Rash 


was a distinguishing feature two 
exanthem” disease, which occurred in Bos- 
ton in 1951 and in Pittsburgh in 1954 16; 
the disease has been demonstrated by Neva 
to be caused by a virus antigenically related 
to KCHO 16. The time of appearance of 
the skin eruption in Boston exanthem is 
characteristic: it appears after the fever 
and other acute symptoms have subsided. 
Confusion with exanthem subitum in young 
children is therefore not infrequent. So- 


exanthem”’ 


called “Boston differs from 
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exanthem subitum, however, in age distri- 


bution, since adults as well as children are 


affected, and in severity of illness; in chil- 
the milder, with average 
temperatures of 101-102 F tor two days 
before the eruption, while three or more 
days of temperatures of 104-105 F 


dren, course is 


are 
Adults with 
Boston exanthem usually have a_severer 


usual with exanthem subitum. 


course than do children: abrupt onset with 
chills and fever, muscle aches and_ pains, 
burning of the eyes, and occasionally sore 
throat pain. <As 
with children, the symptoms subside after 
48-72 hours, and the 
not as constant a feature as it has been in 
children, 


and crampy abdominal 


rash follows. It 1s 


and 
scantier but has the same rubella-like char 


and is in general milder 
acter and distribution and lasts only 24-36 
hours. 

Aside from rash, the illnesses associated 
with ECHO virus infections have not been 
significantly different from aseptic menin- 
gitis or mild nonspecific febrile illnesses 
Mod- 


erate fever, severe headache, and stiff neck 


associated with other enteroviruses. 


and/or back have been the most prominent 
features in with C. N. S. 
ment. In certain outbreaks 


those involve- 
severe muscle 
and in 


has due to 


ECHO 9 relapses were reported as not 


pain occurred, one 
uncommon.?” 

The occurrence of a biphasic course sim- 
ilar to that found in poliomyelitis has been 
noted in several epidemics, but this does 
not seem to be as common a feature as in 
children with poliomyelitis, 40% or more 
of whom this any 
difference can be noted between the “minor 
illness” 


may show feature. If 
of first phase or abortive polio- 
myelitis and the febrile 
with FCHO viruses, it 
the 


illnesses associated 
is one of degree: 
“minor illness’ or abortive poliomye- 
litis is usually a milder affair, most often 
only 24 hours in duration, and less apt to 
be associated with headache and vomiting. 

C. S F. Findings.—C. S. F. findings 
have been as with other forms of aseptic 
meningitis: Lymphocytes predominate, and 
total counts 
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100-300, counts of 
3000 or more have been noted with ECHO 
9 infections. A 


although occasional 
predominance of  poly- 
morphonuclear cells has been recorded early 
in the course in followed 
later by a shift toward high lymphocyte 
counts. 


some cases, 
Isolation of certain ECHO viruses 
from the spinal fluid has been a relatively 
common occurrence; in outbreak of 
aseptic meningitis the C. F. 
ECHO Type 9 in 29 of 


tested! 


White Blood Cell Counts White blood 


cell counts are commonly in the normal 


one 
vielded 
59 specimens 


range. 


Neurological Lesions ——The_ extent to 
which ECHO viruses are capable of pro- 
ducing C, N. S. damage in man is not clear. 

soston due to ECHO 6, 
the 37 


muscle 


In an epidemic in 
half 


some 


than 
exhibited 


more studied 
weakness of 


With 


persons 
mild 
the 


to moderate degree.'* use of 


scoring and terminology used for poliomye- 


litis patients, these persons were diagnosed 
as “paralytic.” By the 50- to 70-day con- 
valescent evaluation, the abnormalities had 
diminished after 


residual weakness in 


considerably, and two 


years there was no 
any person. 
Encephalitic signs have occurred in a 
few persons infected with ECHO 9, and 
Verlinde 
ECHO 9 


medulla post mortem. 


reported a fatal case in which 
the 
It is probable that 
the ECHO viruses, like polio and Cox 


virus was isolated from 


sackie viruses, have a spectrum of biologic 


behavior, and certain strains or mutants 
will be found to have greater pathogenicity 
and neurotropic potential than others. 
Summer Diarrhea.—Evidence for the 
association of CHO viruses with “undif- 
ferentiated diarrheal syndrome” in children 
under 4 years of age has been presented 
by Ramos-Alvarez.’* Types 2, 6’, 7, 8, 10’, 
11, 12, 14, 18, and 19 have been isolated 
from such cases and are of probable etio- 
logic significance. Type 18 has recently 


been demonstrated to be responsible for an 
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outbreak of nonfebrile diarrhea in a prema- 


ture nursery **; to date this type has been 


isolated from children only when they had 


diarrhea and not from well children. 


Laboratory Diagnosis of ECHO Virus 
Infection 

This depends on the availability of a 

viral diagnostic laboratory equipped with 

monkey-kidney-cell 

typing 

types. 


cultures, and 
ECHO 
Virus isolation from stools or rectal 


tissue 


sera against the known 


swabs, throat swabs, and C. S. I. can be 


accomplished readily in a few days, but 


identification of the isolate by means of 


tissue-culture neutralization tests usually 


requires another week or more. A_ four- 
fold rise in antibodies against a given type 
between acute convalescent serum 
specimens is presumptive evidence of in- 


fection, even though no virus is_ isolated. 


Summary 
KCHO viruses, a rapidly growing family 
of 20 recently discovered agents belonging 
to the enterovirus group, are common in 


habitants of the human intestinal tract, 


addi 


tion to inapparent infection, certain types 


particularly in the summertime. In 


may cause mild febrile illness, diarrheal 


syndromes, or aseptic meningitis. Some 
types have been associated with widespread 
Europe and the U. S. A 


rubella-like rash has been a prominent fea 


epidemics in 


ture of epidemics due to Types 4, 9, and 
16. Antigenic diversity and clinical sur- 
prises have been the rule in the short his- 
tory of ECHO viruses. There is reason 
that will 
continue and that the family will grow in 


to believe these characteristics 


number and complexity. 

Yale School of Medicine, Depart- 
ment of Pediatrics, Section of Epidemiology and 
Preventive Medicine. 


University 
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Books 


B. Bean, M.D.* 
Medical Teleology and Miscellaneous Subjects. By F. Parkes Weber, M.A., M.D., 
F.R.C.P., F.S.A. Price, 15 shillings. Pp. 86. H. K. Lewis & Co., Ltd., 136 Gower St., 
London W. C., 1958. 
To be approaching one’s centenary mark and still be productive in medicine is in itself 
a notable achievement. There are not many centenarians extant in inedicine or out. George 


Epirep py WILLIAM 


Day suggests that continuing activity and enjoying as well as participating in life are associated 
with surviving one hundred years, if not indeed major contributing causes. But the distinction 
of mere survival and continued activity is not enough. We must remember that Parkes Weber 
has published more than ten papers for every year of his life and more than a score of books 
He has achieved distinction as a collector—be it of rare diseases, of unusual syndromes, of 
coins, or of the art forms comprising memorabilia of death. In this small book on medical 
teleology are reprinted a number of short essays from “Some Thoughts of a Doctor,” which 


was published nearly thirty years ago, and some new notes and essays. The latter half of 


the book is taken up with miscellaneous subjects ranging from the osteodermopathies to 
multiple rare syndromes occurring in the same subject, together with a number of interesting 
and autobiographical notes concerning Weber’s collection of coins, medals, and antiquities and 
his father’s collection of Greek coins 

I have had great pleasure over the past twenty years in exchanging letters and reprints 
with Dr. Parkes Weber, beginning with vascular spiders and covering now all manner of 
miscellaneous topics. Particularly | have had help from him in getting references to rare 
diseases or syndromes, for in this field he is the outstanding connoisseur of the entire medical 


world, carrying on the collector’s tradition of Jonathan Hutchinson as a natural historian of 
disease who has made many notable contributions. This little book is another worthy item in 
Weber's ancient but continuing tradition 


B. Bean, M.D. 


Disorders of the Blood. Eighth edition. By Sir Lionel E. H. Whitby, C.V.O., M.C., 
M.A., M.D. (Cantab.) FRCP (London) D.P.H., and C. J. C. Britton, M.D. (New 
Zealand) D.P.H. Price, $11.50. Pp. 878, with 20 color plates and 125 other illustrations 
Grune & Stratton, Inc., 381 Fourth Ave., New York 16, 1957 
This volume, which represents the eighth edition of this popular text “Disorders of the 

Blood,” maintains the excellent standards of the preceding editions, the first of which appeared 

in 1935. In a sense this last edition represents a memorial to the senior author, Sir Lionel 

Ek. H. Whitby, who died Nov. 24, 1956, after preparation of the manuscript but before its 

publication. His interest in and his many contributions to various phases of hematology have 

done much to advance our knowledge « 


f this subject, and this edition of the text, as have 
the preceding editions, expresses the wide clinical experience of the authors in the fields of 
hematology 

This edition presents an extensive revision of many portions of the text which deal with 
the clinical aspects of hematological problems and presents the recent advances that have been 
made in our knowledge of these diseases and in the laboratory procdures necessary for their 
understanding. The text is well organized. The first six chapters deal with the underlying 
principles, basic concepts, histology, and pathogenesis of hematologic disorders. The chapters 
dealing with the clinical aspects of the diseases are complete without being encyclopedic or 
presenting those minutiae which may cloud the picture for one less familiar with the subject. 
The final chapter, on technique, presents in clear detail the methods of performing those tests 
essential to the study of blood dyscrasias. The bibliography at the end of each chapter is 
extensive and reasonably complete, although the titles of the individual articles are omitted. 
The color plates are reproduced with good detail, although the colors are not typical for those 
who are accustomed to Wright's stain. 


* Communications to this Department may be sent directly to Dr. William B. Bean, 
University Hospitals, State University of lowa College of Medicine, Iowa City, or to the 


Chief Editor for transmissal to him. 
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The writing is clear and concise, and the illustrations are pertinent and informative. This 
is an excellent text and is recommended both for the medical student and as a refernece text 
for the practitioner 


W. M. FowLer 


Tuberculosis: Every Physician’s Problems. By J. Arthur Myers, M.D. Price, $7.50 
Pp. 290, with 75 illustrations. Charles C Thomas, Publisher, 301-327 E. Lawrence Ave., 
Springfield, 1957 
“A new era has dawned,” and here is its prophet. The wisdom acquired by Dr. Myers in 

many years of practice shines throughout this book. It is recommended without reservation 

to all practitioners concerned with tuberculosis, be they general practitioners, internists, sur 

geons, plithisiologists, or administrators. For the price of a good steak dinner and within a 

five-hour period one can learn the essentials of tuberculosis, its control, and its treatment 

Old ideas, such as Marfan’s law, the fad for B. C. G. vaccination in the U. S., the ubiquitous 

ness of tubercle bacilli, the preeminence of exogenous infection, and the ideas that sanatoria 

can be run as if the disease is not contagious and that mental patients have a lowered re- 
sistance and that race or inheritance is of any importance are one and all damned with scientifi 
reasoning. Here we have an outline of all types ot tuberculosis and how to treat then. If you 
were not a convert to the tuberculin test before you certainly will be after reading this. Dh 
Myers makes a plea for its use to diagnose tuberculosis before the onset of Signs or symptoms 
The small amount of criticism that can be leveled at this volume is concerned with the lengthy 


summaries at the end of each chapter, which could be left out with advantage. I hope this 


} 


becomes a medical he st seller deserves to be 


IAN M. Smirn, M.D 


Physical Methods in Physiology. [y \\ Catton, M.Sc. Price, $10.00. Pp. 375, with 


156 illustrations. Philosophical Library, 15 FE. 40th St.. New York, 1957 


An attempt is made to present in an abbreviated form physical techniques and_ theoretical 
considerations which have been applied to solving a variety of physiological problems. Un 
fortunately, the coverage 1s neither inclusive or intensive. However, to some extent this is 
compensated by the references at the end of each chapter Blood, circulation, respiration, 
muscle, peripheral nerve, and body heat exchanges are the areas covered. A final chapter on 
electronics is hardly adequate, considering the author’s apparent knowledge of this field. There 
is a curious failure to maintain a level of clarity in the presentation; in some instances the 
author apparently feels that certain points are or should be understood by all his readers 
and in other instances certain obvious points are heavily belabored. However, this book should 
be available to workers in this field, primarily because it can become a valuable source book 


SreveEN M. Horvaru 


Give Them a Chance to Talk: Handbook on Speech Correction for Cerebral Palsy. |} 
Berneice R. Rutherford. Price, $3.25. Pp. 137, with 9 illustrations in the text, plus several 
pictures of instruments in the appendix. Burgess Publishing Company, 426 S. 6th St., 
Minneapolis 15, 1956 
This revised edition makes available in hard covers a rich source of clinical techniques for 

the trained speech therapist working with the cerebral palsied. Mrs. Rutherford, presents the 

same how-to-do-it approach to speech rehabilitation with the athetoid, the spastic, and the 
itaxic that those familiar with her paper-bound 1948 edition found helpful; indeed, readers 
will find only about a dozen paragraphs within the first 100 pages that were not included in 
he earlier edition. To this basic material the author has added new and useful sections: One 
on “the adult who has cerebral palsy” emphasizes the possibility of speech improvement in the 
older patient who has adequate motivation and capacity for self-criticism; a chapter on 

‘parent training’ stresses the importance of feeding regimens, the value of establishing reason 

able expectations for cerebral palsied youngsters, and the crucial need for parentral provision 

of adequate stimulation for language learning; a description of the Rutherford speech 
instruments has also been added. 

The values of the original book are here: a sensible rationale for speech therapy, a 
reasonable attitude toward speech goals for the cerebral palsied, and abundant practical 
techniques using kinesthetic, visual, and auditory cues, with special attention to muscle 
strengthening, breathing, swallowing, relaxation, extraneous movements, and problems of 
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personal adjustment. The weaknesses of the original are also preserved, including differential 
approaches to the various clinical types of cerebral palsy, whose differences are more apparent 
than real; an oversimplified presentation of relevant neurology of an outdated variety; a too 
restricted view of what constitutes speech maturity; a confusing and unnecessary presentation 
of distinctions between aphasia, dysphasia, dysphrasia, and dyssymbolia. An understandably 
meager reference list in 1948 remains unexpanded in this revision, and only three additions 
have been made to the list of recommended readings. Unfortunately, no attempt has been 
made to integrate the substantial contributions of educators, medical personnel, psychologists, 
and speech pathologists who have “opened up” the field since Mrs. Rutherford’s impressive 
pioneer work 

The book is weakest where it tries to cover too much too hurriedly. For example, the 
chapter “Related Speech Problems” is deplorably incomplete and inaccurate, attempting to 
deal with cleft palate speech, hard-of-hearing speech, language impairment, and stuttering 
all in six and one-half pages. Stuttering is presented as a central nervous system disorder; 
a generation of research that has led to a general abandonment of the “cerebral dominance 
theory of stuttering” is not reflected 

But when Mrs. Rutherford writes about the problems she has personally dealt with so 
effectively at the Minneapolis Michael Dowling School for Crippled Children and elsewhere 
and shares with us her vast clinical experience in cerebral palsy, she makes a unique contribu 


tion, for which all professional workers on the cerebral palsy “team” should be grateful 


Frepertc L. DARLEY 


Fieber, Unspezifische Abwehrvorgaenge, Unspezifische Therapie. By Prof. Dr. Ferdinand 
Hoff, Direktor der I. Medizinischen Universitatsklinik. Price, not given. Pp. 145, with 
36 illustrations. Georg Thieme Verlag, Herdweg 63, (14a) Stuttgart N, Germany, 1957 
Nonspecific defense mechanisms, the curative ability of certain fevers, and the general 
ability of the body to combat a variety of infectious diseases comprise a classic problem in 
medical thinking which has been temporarily pushed into the background by the obvious 
successes in the field of specific therapy. 
Methodology in nonspecific therapy, however, still plays an important role in modern medical 
practice 


Recent advances in the preparation of lipopolysaccharides, and their use in experimental 
fever; the discovery of the properdin system, which has permitted the postulation of a 


theoretical basis for certain types of natural bacteriolysis, and other recent findings have pro 
vided a new perspective in the consideration of nonspecific fever therapy. 

The author has spent some 30 years working in the general area of nonspecific therapy 
and more recently has used the facilities of his clinic for the investigation of the properdin 
system and related phenomena. 

He gives a comprehensive picture of this experience as well as postulated theoretical bases 
behind the rationale for, and the practical application of, fever therapy. 

However, the theoretical basis for nonspecific therapy is rather ill defined, although many 
examples of its application are known. As a consequence, there is no assurance that there is 
any true basis for any given therapeutic regimen, other than empirical experience. 

For another point of view, see Bennett and Cluff, Pharmacological Reviews, December, 1957 


ALEXANDER C. Key! 


A.M.A. Scientific Exhibits, 1956. Published by the American Medical Association. 
Price, $10.00. Pp. 411, with profuse illustrations. Grune & Stratton, Inc., 381 4th Ave., 
New York 16, 1956. 


A. M.A. Scientific Exhibits, 1957. Published by the American Medical Association. 
Price, $15.00. Pp. 480, with profuse, illustrations. Grune & Stratton, Inc., 381 4th 
Ave., New York 16, 1957. 

From time to time reproductions of the salient features of technical and other exhibits 
have been published in journals, including the A. M. A. AReHIves oF INTERNAL MEDICINE. 
There can be no question that annual volumes do collect and preserve the highlights of the 
exhibits for further study and contemplation. In 1955 an effort was made to preserve in a 
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more durable form the selection of the very extensive exhibits prepared for the national 
meeting of the American Medical Association. The two succeeding volumes considered here 
differ considerably in size, scope, and paper. 

There has never been a study with modern scientific methods of the value of scientific 
exhibits as educational tools. We hear and see a great deal these days about audiovisual aids. 
Empirically, slides, movies, charts, models, graphs, and tables are the traditional tools used 
in medicine, in science, and in education to convey certain ideas. We assume that certain 
facts or procedures can be presented by no other means equally well, but we have no knowledge 
that this is true. We do not know to what extent an exhibit of a particular syndrome, a special 
lesion and its natural evolution, a technical laboratory procedure, a method of diagnosis, or 
a form of surgical therapy influence and condition practice. Because of the tremendous 
intrinsic difficulty in studying the problem, there is much doubt that we shall get information 
on such questions. In the meantime, for those who have not been able to attend the A. M. A. 
meetings, these books, with a selection from the very numerous exhibits, may substitute for a 
trip to the meeting. For those who attended, the exhibits will serve as useful reminders. 
The second of the two books, printed on lighter paper by the offset method, is much less 
satisfactory than the better quality paper and different method of printing of the 1956 volume. 
Since the pictures are the essential feature of the books, accurate reproduction is important. 

B. Bean, M.D. 


Chemical Methods in Clinical Medicine. By G. A. Harrison, B.A., M.D., B.Ch. Price, 
$11.00. Pp. 667, with 163 illustrations. Grune & Stratton, Inc., 381 4th Ave., New York 16, 
1957 
The present volume is a survey of general clinical chemistry. A significant portion of the 

book is devoted to simple equipment which can be made by anybody versed in laboratory work. 

Unfortunately, the description is limited to items available in England, and American readers 

would have to make some more or less ingenious substitutions 
The scope of the methods discussed is very much the same as that found in standard 

American texts, and, in fact, some of the analytical procedures described by Harrison have 

been superseded in this country by methods which are either more exact or simpler to perform. 

One very interesting chapter discusses the problem of pigmentation and the detection of 

certain substances. This topic ordinarily is passed over in American laboratory handbooks. 
Except for interest and curiousity about the activities of our English colleagues, there is 

little reason to prefer this volume over such standard sources as may be found in the average 

American hospital laboratory 

R. L. Dryer, Ph.D. 


Diagnosis and Treatment of Cardiovascular Disease. Edited by William D. Stroud, 
M.D., and Morris W. Stroud, III, M.D., with 60 contributors. Price, $35.00. Pp. 1702, 
with illustrations. F. A. Davis Company, 1914-1916 Cherry St., Philadelphia 3, 1957 
This is an impressive-looking two-volume loose-leaf set on cardiovascular disease. The 

volumes are bound in magnificent red covers which will look extremely handsome on any 
bookshelf. The price of this set is startling—$35.00. The volumes are big enough and 
unhandy enough so that they will not be read in bed, on trains, or in the dentist’s waiting 
room; therefore they are designed as a reference work. The publisher states that “all depart- 
ments will be attentively scanned by the editors alert to send you low-cost replacement pages 
that will bring the worthwhile new developments on the heart.” 

While the principle of a loose-leaf volume which can be kept up to date with periodic 
revisions is a sound one, I always have questioned whether this actually works. There is 
evidence in these volumes to support the fact that it does not. The volumes were published 
in 1957. The chapter on bacterial endocarditis, although an excellent chapter in regard to 
giving a classic description of the history of bacterial endocarditis, the etiology, pathology, 
incidence and recognition of the disease, contains no reference more recent than 1948. The 


usefulness and limitations of newer antibiotics and the trend toward short-term therapy in 


the disease are not discussed. The chapter on rheumatic heart disease contains no reference 
more recent than 1949. The initial experience of Hench and his colleagues with corticotropin 
(ACTH) therapy in the treatment of acute rheumatic fever is reported. The fact that this 
work has been confirmed by numerous observers, the dosage schedule, the evaluation of corti- 
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sone and corticotropin with respect to their possible benefit in preventing permanent cardiac 
damage, and the relative effectiveness of corticotropin and cortisone are not discussed. There 
is no mention of the value of C-reactive protein or of the newer laboratory tests which are 
supposedly an index of rheumatic activity. 

The chapter entitled “The Relief of Pain in Angina Pectoris” appears as 1 did in the 
1945 edition of this set. This chapter contains a discussion of sympathetic block and surgical 
methods for relief of angina by high thoracic sympathectomy. Drug therapy, therapy with 
radioactive iodine, and recent surgical operations are not discussed. The chapter on shock 1s 
as it appeared in the 1945 edition. There is no discussion of “plasma expanders” such as 
dextran, polyvidone, and oxypolygelatin or of the recent use of vasoconstrictor drugs in 
uonhemorrhagic types of shock. There are two chapters on arterial hypertension in this set. 
The first, by Dr. Irvine Page, is unchanged from that in the 1945 volume. There is no 
mention in this chapter of the use of recently employed agents in the treatment of hypertension. 
The second chapter, by Dr. Edward J. Stieglitz, has been written more recently and does 
mention the newer drugs. There should be one comprehensive chapter on this topic, or if two 
points of view are to be presented, both should be of recent origin 

Other notable omissions include an adequate discussion of I therapy in thyrotoxicosis 
heart disease, cardiac murmurs caused by anemia, the chemical basis of cardiac failure, the 
management of intractable heart failure, and cardiac catheterization as a diagnostic tool 

Some chapters are good, and a few, excellent. This better group includes the chapters 
on cardiac surgery, capillary circulation, psychosomatic aspects of cardiovascular disease, 
rehabilitation of the patient with cardiac disease, electrocardiography, ballistocardiography, 
roentgenography of the heart and great vessels, periarteritis nodosa, thromboagiitis obliterans, 
and peripheral vascular disease. 

The illustrations in the set are for the most part excellent. There are pictures of a number 
of the pioneers in the field of cardiovascular disease. These are in good taste and add con- 
siderably to the interest of the volumes. References following a few chapters are bountiful, 
hut in general they are scanty or, in a few instances, absent. 


Georce N. Bepert, M.D. 


Educating Spastic Children. By F. Eleanor Schonell, M.A., Ph.D. Price, $6.00. Pp. 
242, with 11 plates, 5 diagrams, and 2 graphs. Philosophical Library, Inc., 15 E. 40th St. 
New York 16, 1956. 

Although the title of this book implies restrictions in its scope, the problems of treating 
as well as educating all types of cerebral palsied children are discussed. In this respect, the 
title is misleading. After a thirteen-page introduction to the nature, history, and size of the 
problem posed by the disease, the author is more directly concerned with factors concerning 
education 

The matter of intelligence testing with cerebral palsied children is the concern of Chapters 
V through VIII. It is interesting to note that the same problems and similar solutions or 
circumventions have occurred in the outlined study as in several centers in the United States. 
The use of standardized and adapted Binet-type tests is supported by surprisingly high test- 
retest coefficients of correlation. Methods of adapting certain types of items are described. 
The distribution of intelligence is given for the whole group and for the separate types and 
degrees of cerebral palsy. 

The chapter on reading abilities is weakened by the use of a graded word reading test as a 
measure of achievement. Inconsistencies in the reported data (cases whose reading ages are 
as much as two years above mental ages) in a later chapter also cast doubt on much of the 
educational research. 

Material dealing with the family relationships and attitudes in the homes of cerebral 
palsied children as well as later chapters on counseling and guidance are derived from the 
experience of the author and other workers in the field. Although the advice seems sound 
in light of present knowledge, as the author states, much research is needed. The discussion 
of the psychology of the cerebral palsied child is based upon a case-study approach, with 
anecdotal records illustrating the informally observed phenomena. 

Only thirty-four pages are devoted to classroom techniques and teaching devices. This 
seems a pity, as it is just such information that is most difficult to glean from the literature 
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These chapters should be most useful to persons undertaking to teach cerebral palsied 
children for the first time. Pictures of adapted equipment are included, but most of these 
are within the provinces of physical and occupational therapy and should probably be used 
only on the advice of these specialists and/or physicians. 

The book in general is interesting and well written. It contains much information of value 
to a novice in the field. However, none of the problems are discussed extensively or intensively 
The book raises questions very effectively and would prove useful to a beginner. The bibli 
ography is extensive and perhaps overly weighted with articles and books written for lay 
persons. There seem to be enough references to serve as entries to the various fields of spe 
cialization concerned with the treatment of cerebral palsy. There is an index 


Marie I. Titty, M.A 


Classics in Arterial Hypertension. By Arthur Ruskin, M.D. Price, $9.50. Pp. 358, with 
illustrations. Charles C Thomas, Publisher, 301 E. Lawrence Ave., Springfield, Il., 1956 
Those interested in heart disease, in hypertension, in medical classics, and in medical 

history will greet the collection of reprints gathered by Ruskin in “Classics in Hypertension” 

with enthusiastic pleasure. Though it seems to be written into the definition of an anthologist 
that he omits one’s favorite item, I think that no one could find fault with the selection of 
essays, monographs, and papers included in this volume. The book is divided into two sections, 
one dealing with methods, the other and larger one, with significance. Ruskin has included 

a few relatively unknown contributions which are justly considered classics. Omission of the 

little-known contributions of Hagen to the flow of small tubes done independently and some 

what before Poiseuille’s work is not surprising. Recently I called attention to this forgotten 


liscoverer, whom I found out about in Hunter Rouse’s “History of Hydraulics.” 

Ruskin himself provided all the translations for this book with the exception of the trans 
lation of Nei Ching’s “The Yellow Emperor's Classic of Internal Medicine.” To have all 
these historic papers available in English is a great advantage for American physicians, so 
few of whom now are able to read other languages fluently. The translations from French 
are generally much smoother than those from German, though whether this reflects the 
translator, the original author, or the language, I cannot say. I hope that investigators who 
busy themselves in their often frantic and frenetic studies of hypertension will pause long 


enough to study this book to get some historical perspective on their work. Despite what 
Ruskin says about “method being all,” the longer section of significance emphasizes the fact 
that intelligent interpretation, understanding, and the inspiration to guide investigation are at 
least as important as the devices and gadgets through which we translate our ideas into action 

The history of medicine or any history finds some analogies in the life experience of a 
person. By the time one reaches the middle years of advanced maturity, which youth looks 
upon as old age and the elders look back upon as youth, he recognizes that a large bulk of 
memories are concerned with recent events. As time recedes and the past grows more distant, 
the volume of ancient recollections, though large, may diminish in a kind of intensity curve 
which has some reciprocal relationship to the passage of time. Near events are clear; distant 
ones, often vague. For those who read again or afresh the work of Stephen Hales, Morgagni, 
Wright, Poiseuille, Traube, Mahomed, Gowers, Allbutt, Riva-Rocci, Korotkov, Herring, and 
others, it will be a reminder that those who are unfamiliar with history are doomed to repeat 
it. This very useful medical anthology deserves a place beside Major’s book on the classic 
descriptions of disease and Willius’ and Keys’ “Cardiac Classics.” 


B. Bean, M.D 


Orthopedics for the General Practitioner. By William E. Kenny and Carroll B. Larson. 

Price, $11.50. The C. V. Mosby Company, 3207 W. Washington Blvd., St. Louis 3, 1957. 

The book is dedicated to the hard-working general practitioner, for whom it is primarily 
intended, but it reaches much beyond, being an excellent introduction to orthopedics for the 
beginner in this specialty. What makes the book particularly attractive is the way its 14 
chapters are organized, with separation of the diseases of childhood and topographical dis 
cussions of adult orthopedics in separate chapters. There are no unnecessary repetitions, and 
the facts are stated clearly and without reservations. 

There are many recommendable features. The division of childhood affections according 
to the age period at which they are observed instead of according to pathological findings is 
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a very practical point, one which the practitioners will appreciate. The deformities of child- 
hood are, in my opinion, most adequately treated, without entering into discussion of con- 
troversial points, and the treatment is recommended unequivocally—one needs only to mention 
congenital dislocation of the hip, clubfoot, and cerebral palsy of early childhood and the 
osteochondritides of the later period of childhood. 


The section on adult orthopedics is ushered in by the chapter on fractures, and the reader 


will appreciate particularly the fourteen principles of fracture treatment and the discussion on 
rehabilitation which closes this chapter. Of the following chapters which deal topigraphically 
with orthopedic ailments we should single out as especially well represented the disturbances 


of the hip in adults, including fractures and osteoarthritis, and those of the back, in both of 
which the authors have an uncommon clinical experience. What strikes the reader favorably 
is the clearness with which the situations are presented, with avoidance of all controversial 
points, and, especially in the problem of low-back pain and sciatic radiation, the sound and 
unbiased manner in which questions of treatment are discussed 

I believe this book to be most recommendable to the practitioner and to the orthopedic 
student as well. 


ARTHUR STEINDLER, M.D 
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News and Comment 


ANNOUNCEMENTS 


Second Oklahoma Colloquy on Advances in Medicine.—The Second Oklahoma 
Colloguy on Advances in Medicine will be held on Nov. 12, 13, 14, and 15. It will be devoted 
to arthritis and related disorders and is under the joint sponsorship of the Department of 
Medicine, University of Oklahoma; the Divis‘on o/ Postgraduate Education, Geigy Pharma 
ceuticals; Wyeth Laboratories, Inc.; The Upjohn Comp: »; Pfizer Laboratories, and Schering 
Corporation 

Twelve uationally prominent investigators in their field will participate and present the 
results of original work from their laboratories. Among the guest speakers will be the 
following persons 

Alfred Jay Bollet, M.D., Assistant Professor of Medicine, Wayne State University College 
of Medicine, Detroit 

R. H. Follis Jr., M.D., Armed Forces Institute of Pathology, Walter Reed Army Medical 
Center, Washington, D. C 

Robert A. Good, M.D., American Legion Memorial Heart Research Professor of Pediatrics, 
University of Minnesota, Minneapolis 

Alexander B. Gutman, M.D., Director, Department of Medicine, The Mount Sinai Hospital, 
New York 

Ralph Heimer, Ph.D., Department of Rheumatology, Hospital for Special Surgery, New 
York 

C. H. Slocumb, M.D., Mayo Clinic, Rochester, Minn 

John H. Talbott, M.D., Professor of Medicine, University of Buffalo School of Medicine, 
Buffalo 

Morris Ziff, M.D., Associate Professor of Medicine, New York University College of 
Medicine, New York 

On Nov. 15 the University of Oklahoma football team will play the University “of Missouri 
at Norman, Okla. Registrants may apply for tickets by writing the Athletic Ticket Office, 
University of Oklahoma, Norman, Okla 

Registration will be open to all physicians. Further information may be obtained by 
writing to the Division of Postgraduate Education, University of Oklahoma School of 
Medicine, Oklahoma City 


National Vitamin Foundation-Russell M. Wilder Fellowship.— Ihe National Vitamin 
Foundation invites persons holding doctorate degrees in medicine or one of the biological 
sciences who are interested in continuing their training in the science of nutrition to become 
candidates for a National Vitamin Foundation-Russell M. Wilder Fellowship. 

This postdoctorate fellowship was created by the Foundation to honor Dr. Russell M 
Wilder, of the Emeritus Staff of the Mayo Clinic, for his more than 40 years of devoted 
service and significant contributions to medicine and public health and particularly for his 
leadership in advancing our knowledge of diseases of metabolism and nutrition. 

The Fellowship is for three years and pays the recipient $4500 the first year, $5000 the 
second year, and $5500 the third year. It becomes effective July or September, 1959 

\pplication forms can be obtained from the offices of The National Vitamin Foundation at 
149 E. 78th St., New York 21 

Candidates must mail their completed application forms to the Foundation before Sept. 1, 
1958 

Applications must be accompanied by a letter from the executive officer of the institution 
where the work is to be done and by a letter from the head of the department under which 
the candidate is to work, attesting to the fact that the candidate will be permitted and 
encouraged to carry on his work and studies in the institution and department indicated 

The candidate must outline a program of study, which must be approved by his preceptor. 


170 


¢ 
Sante 
| 
\ 
\ 
: 


NEWS AND COMMENT 


The candidate must give reasonable assurance that he will complete his fellowship and 
continue to work in the field of metabolism and nutrition after the period covered by the 
fellowship. 

The successful candidate will be chosen by the Scientific Advisory Committee of The 
National Vitamin Foundation. Applications will be notified of action taken on or before 
Jan. 1, 1959. 


Course in Postgraduate Gastroenterology.—The American College of Gastroenterology 
announces that its annual course in postgraduate gastroenterology will be given at the Jung 
Hotel in New Orleans on Oct. 23, 24, and 25, 1958. 

The course will again, as usual, be under the direction and co-chairmanship of Dr. Owen 
H. Wangensteen, Professor of Surgery of the University of Minnesota Medical School, who 
will serve as surgical coordinator, and Dr. I. Snapper, Director of Medical Education, Beth-El 
Hospital, Brooklyn, who will serve as medical coordinator. Drs. Wangensteen and Snapper 
will be assisted by a distinguished faculty selected from the medical schools in and around 
New Orleans 

The subject matter to be covered in the course, from a medical as well as a surgical view- 
point, will be essentially the advances in diagnosis and treatment of gastrointestinal diseases 
and a comprehensive discussion of diseases of the mouth, esophagus, stomach, pancreas, 
spleen, liver and gallbladder, colon, and rectum. 

For further information and enrollment write to the American College of Gastroanterology, 
33 W. 60th St. New York 23. 


Annual Meeting of American Public Health Association, Inc.—JThe American Public 
Health Association is scheduling research reports and discussions on a wide variety of topics 
for its 86th annual meeting, in St. Louis, Oct. 27-31. 

The sessions, along with meetings of about 40 related organizations, are expected to attract 
more than 4000 health specialists from government agencies, voluntary organizations and 
institutions, and private and industrial practice. 

Preliminary plans were announced by Dr. Berwyn F. Mattison, executive secretary of the 


association, which includes 14 specialized sections: dental health, engineering and sanitation, 


epidemiology, food and nutrition, health officers, laboratory, maternal and child health, 


medical care, mental health, occupational health, public health education, public health nursing, 
school health, and statistics 

Plans call for scientific and technical exhibits as well as scientific sessions and workshops 
Highlights will include presentation of the annual Albert Lasker Awards of the American 
Public Health Association and the Sedgwick Memorial Medal, highest awards in public health. 

Registration for scientific sessions of the St. Louis annual meeting will be open to all 
interested persons, both laymen and professionals. Local arrangements are being made by a 
committee headed by Dr. J. Earl Smith, St. Louis Health Commissioner. 

Further information is available from the American Public Health Association, 1790 Broad- 
way, New York 19 

Tour to Israel for Medical Assembly.—The American Physicians Fellowship, Inc., for 
the Israel Medical Association, is sponsoring an all-inclusive tour to Israel for the Fourth 
World Medical Assembly of the Israel Medical Association, to be held in Tel Aviv, Haifa, and 
Jerusalem on Aug. 12-24, 1958. The tour group will depart from New York via El Al Israel 
Airlines on Aug. 9 and will leave Israel on Aug. 24. For further details, contact the National 
office at 1330 Beacon St., Brookline 46, Mass. 


SOCIETY NEWS 


Academy of General Practice Announces New Officers.—The following are the new 
officers for the American Academy of General Practice: 

President—Holland T. Jackson, M.D., Medical Arts Building, Fort Worth, Texas 

Vice-President—Charles C. Cooper, M.D., 332 Hamm Building, St. Paul 

President-Elect—Fount Richardson, M.D., 316 W. Dickson, Fayetteville, Ark. 

Chairman of the Board—John G. Walsh, M.D., 2901 Capitol Ave., Sacramento, Calif. 

Treasurer—Albert E. Ritt, M.D., 490 N. Snelling Ave., St. Paul 

Executive Director and General Counsel—Mac F. Cahal, J.D., Volker Blvd. at Brookside, 
Kansas City, Mo. 
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Speaker of the Congress of Delegates—James D. Murphy, M.D., 1556 W. Magnolia, Fort 
Worth, Texas 

Vice-Speaker of the Congress of Delegates—Horace W. Eshbach, M.D., 4450 State 
Drexel Hill, Pa. 

The following are the new directors: 

James M. Perkins, M.D. (term expires 1961), 227 16th St., Denver 

Paul S. Read, M.D. (term expires 1961), 2415 Fort St., Omaha 

John Paul Lindsay, M.D. (term expires 1961), 5207 Harding Rd., Nashville, Tenn 

Norman R. Booher, M.D. (term expires 1960), 447 E. 38th St., Indianapolis 

M. C. Wiginton, M.D. (term expires 1960), 310 W. Thomas St., Hammond, La 

Mary E. Johnston, M.D. (term expires 1960), Tazewell, Va. 

John G. Walsh, M.D. (term expires 1959), 2901 Capitol Ave., Sacramento, Calif 

Carleton R. Smith, M.D. (term expires 1959), 1101 Main St., Peoria, Hl. 

Floyd C. Bratt, M.D. (term expires 1959), 833 South Ave., Rochester, N. ¥ 

Malcom E. Phelps, M.D. (ex officio), 203 S. Macomb, El Reno, Okla. 


IF YOU CHANGE ADDRESS 


Please notify us at least six weeks before you make the change. 


With your notification, include the address label clipped from the latest copy 
of the journal. If your city has postal zone numbers, be sure to include the zone 
number in your new address. 


You will want to get your copies promptly; so notify us at least six weeks in 
advance. Send your change notice to 


A. M. A. Archives of Internal Medicine 


American Medical Association 
535 North Dearborn St. 
Chicago 10, Illinois 
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new 
unsurpassed 


QUINAGLUTE 
DURA-TAB S.M. 


(Brand of Sustained Medication Quinidine Gluconate, 5 gr.) 


INDICATIONS: Premature contractions, Successfully treating various arrhythmias with Dura-Tab 
auricular tachycardia, flutter, fibrillation. S.M.® Quinaglute, Bellet and associates! cite these major 
DOSAGE: For conversion of auricular advantages of this long-acting quinidine gluconate* 
fibrillation to normal rhythm, in most . 
cases, 2 Dura-Tab S.M. Quinaglute tab- ° usually 2 to 3 doses per day + night dose 
lets 3 to 4 times a day, for 2 to 3 days. avoided. Each dose maintains plasma 
For maintenance 1 to 2 tablets every 10 
to 12 hours, SUPPLIED: Bottles of 30, levels for from 10 to 12 hours. 
100 and 250. 
6 @ elimination of ‘‘valleys in plasma concen- 
samples, reprint and detailed literature tration” where arrhythmias tend to recur. 
WYNN PHARMACAL @ adecided reduction of episodes of ectopic 
CORPORATION 
5119 West Stiles Street rhythm. 
Philadelphia 31, Pa. 
cimore @ better absorption and toleration than qui- 
rchives 
Per nidine sulfate. 
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with an important NEW anticho 


antisecretory activity 


SUPPLiED: SUSPENSION, bottles of 12 
fl. oz. TABLETS, bottles of 100. Each 
teaspoonful (5 cc.) and tabiet con- 
tains 2.5 mg. of ambutonium bromide 
and 8 mg. of butabarbital in combi- 
nation with aluminum hydroxide and 
magnesium hydroxide approximately 
equivalent to 1 teaspoonful of alumi- 
num hydroxide gel and 4 teaspoonful 
of milk of magnesia. Also available: 
Tablets Amoutonium Bromide, 10 1mg., 
bottles of 100. 


peptic ulcer 
hypertrophic gastritis 
esophagitis 


_ Aluminum Hydroxide Gel with Magnesium Hydroxid 
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Philadeiphia 1, Pa. 


hypermotility 


with all these combined advantages 


for fullest patient care... 


- anticholinergic Ambutonium bromide, a new potent anticho- 
linergic, has definite antispasmodic effect and 
significantly reduces gastric acidity, secretory 


volume, gastrointestinal motility. 


sedative Butabarbital, ‘intermediate’ barbiturate, pro- 
duces sedation within 30 minutes, lasting for 
6 to 8 hours—a distinct advantage for the 
peptic-ulcer patient with accompanying anxiety 
and tension. 


antacid Aluminum hydroxide and magnesium hydroxide 
for effective antacid, demulcent, and pepsin- 
inhibiting actions. 
anticonstipant Magnesium hydroxide in amount to prevent 
constipation without undue laxation. 
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both cause and fear 


TTACKS 


“In diagnosis and treatment [of cardiovascular diseases ] 
... the physician must deal with both the emotional and 


991 


physical components of the problem simultaneously. 


The addition of Miltown to PETN, as in Miltrate, 
“..appears to be more effective than [PETN] alone in the 
control of coronary insufficiency and angina pectoris.’”’ 


1. Friedlander, H. S.: The role of atarazics in cardiology. Am. J. Card. 1:395, March 1958. 
2. Shapiro, S.: Observations on the use of meprobamate in cardiovascular disorders. Angiology 8 :504, Dec. 1957. 
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NEW 
dovetailed 
therapy 
combines 

in ONE tablet 


proven Safety for long-term use 


prolonged relief from sustained coronary 
anxiety and tension with vasodilation with 


MILTOWN’ PETN 


The original meprobamate, pentaerythritol tetranitrate 
discovered and introduced a leading, 
by Wallace Laboratories long-acting nitrate 


Miltrate is recommended for prevention of angina attacks, not for relief of acute attacks. 


Supplied: Bottles of 50 tablets. 
Each tablet contains: 200 mg. Miltown + 10 mg. pentaerythritol tetranitrate. 


Usual dosage: 1 or 2 tablets q.i.d. before meals and at bedtime. 
Dosage should be individualized. 


For clinical supply and is vrite Dept. 22A 


waLLAcE LABORATORIES, New B i * 
» Vew runswick, N.d. TRADE-MARK 95 CML*7182 
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The following articles from TODAY'S HEALTH are 
now available in pamphlet form. 


ALCOHOLISM IS A DISEASE. A discussion by the Chairman 
of the A.M.A. Committee on Alcoholism. by Marvin A. Block, 
M.D., 8 pages, 15 cents. 

I AM THE WIDOW OF AN ALCOHOLIC. Three articles 
combined. by Virginia Conroy, 16 pages, 20 cents. 

HOW EXPERTS MEASURE DRUNKENNESS. A partial 
transcript of an actual courtroom case. by H. A. Heise, 8 pages, 
15 cents. 

BARBITURATES, BOOZE AND OBITUARIES. A discus- 
sion of the dangers of mixing alcohol and barbiturates. by Donald 
A. Dukelow, 4 pages, 10 cents. 

TWELVE STEPS FOR ALCOHOLICS. A frank discussion of 
the meaning of an alcoholic behavior. by Richard Lake, 6 pages, 


10 cents. 


These articles are available in one pamphlet for 50c 


ALCOHOLICS ANONYMOUS. Written from the standpoint 
of a member, the basic treatment procedures are described and the 
psychological problems confronting the alcoholic are discussed. 
ALCOHOL AND CIRRHOSIS OF THE LIVER. Relationship 
between alcohol, diet and cirrhosis. Increasing stress on nutri- 
tional differences. by Russell S. Boles. 

HOW TO HELP A PROBLEM DRINKER. Understanding the 
alcoholic’s capabilities, the necessity of help, causes of his con- 
dition. by Edward A. Strecker and Francis T. Chambers, Jr. 
THE TREATMENT OF ALCOHOLISM. Tracing the steps from 
convincing the alcoholic that he is sick through treatment and 
cure. by Lewis Inman Sharp. 

CONDITIONED REFLEX TREATMENT OF CHRONIC 
ALCOHOLISM. Its place among methods of treatment today, 
its development and correlation with personality factors. by 
Walter L. Voegtlin. 

INSTITUTIONAL FACILITIES FOR THE TREATMENT OF 
ALCOHOLISM. Comparative differences, in drinking, with the 
last century, new establishments and methods of treatment, lack 
of trained personnel. by E. H. L. Corwin. 
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SUPERIOR ORAL 
CHOLECYSTOGRAPHY 
AND CHOLANGIOGRAPHY 


0 Excellent cholecystograms are readily obtainable. 


The side reactions are usually minimal, only rarely very 
disturbing, and often completely absent. 


3 | In a fairly large percentage of cases, the cystic and 
the common ducts are quite definitely outlined, 
and occasionally even the hepatic duct.” 


Buckstein, Jacob: The Digestive Tract in 
Roentgenology. Philadelphia, J. B. Lippincott Co., 
2nd ed., 1953, vol. 2, p. 1003. 


LABORATORIES 


NEW YORK 18, N.Y. * WINDSOR, ONT. 


DOSAGE: 


The average adult dose of 
Telepaque is 3 Gm. 

(6 tablets). In persons of thin 
or medium build, weighing 
less than 150 |b., 2 Gm. 

(4 tablets) may be sufficient. 


SUPPLIED: 

Tablets of 0.5 Gm. 

in envelopes of 6 tablets, 
boxes of 5 and 25 envelopes, 
and bottles of 500. 
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AN AMES CLINIQUICK 


CLINICAL BRIEFS FOR MODERN PRACTICE 


What's wrong with the term 
“emptying of the gallbladder’? 

The gallbladder discharges bile by fractional evacuation. It is not 

emptied completely at any one time even following a fatty meal. 


Source — Lichtman, S. S.: Diseases of the Liver, Gallbladder and Bile Ducts, ed. 3, 
Philadelphia, Lea & Febiger, 1953, vol. 2, p. 1177. 


routine physiologic support for “sluggish” older patients 


DECHOLIN® one tablet t.i.d. 


therapeutic bile 


increases bile flow and gallbladder function—combats bile stasis 
and concentration... helps thin gallbladder contents. 


corrects constipation without catharsis—prevents colonic dehydra- 
tion and hard stools... provides effective physiologic stimulant. 


DECHOLIN tablets (dehydrocholic acid, AMES) 3% gr. Bottles of 100 and 500. 


(ay AMES COMPANY, INC + ELKHART, INDIANA 
Ames Company of Canada, Ltd., Toronto 446se 
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Relieves Spasm, Pain, and Depression too 


IN PARKINSONISM 
Highly selective action...energizing 
against weakness, fatigue, adynamia 
and akinesia...potent against sialor- 
rhea, diaphoresis, oculogyria and 
blepharospasm...lessens rigidity and 
tremor...alleviates depression...well 
tolerated...even in glaucoma. 


*Trademark of Brocades-Stheeman & Pharmacia, 
U. S. "Patent No. 2,567,351. Other patents pending. 


Patients with muscle spasm of the usual types 
demand relief first. Disipal fills this need. In 
sprains, strains, fibrositis, noninflammatory 
arthritic states and other musculoskeletal dis- 
orders, Disipal not only relieves the spasm, 
but alleviates the depression which so often 
accompanies pain of any type. 


Dosage: 1 tablet (50 mg.) t.i.d. 
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poor substitute for companionship 


Many housewives, when they feel the need for companion- 
ship, ask a friend in for coffee. Others substitute eating. 
Instead of a chat, they take a nibble. The result: overweight. 


‘Dexamyl’ Spansule sustained release capsules can help 
such patients in two ways: 
* provide daylong appetite control—both between 
meals and at mealtimes. 
+ relieve the underlying tension and anxiety that so 
often cause overeating. 


Dexamy]* Spansule* sustained release capsules are available 
in two strengths: (1) Dexedrine* (dextro-amphetamine sul- 
fate, S.K.F.), 10 mg.; amobarbital, 1 gr. (2) ‘Dexedrine’, 
15 mg.; amobarbital, 1! gr. 


Smith Kline & French Laboratories, Philadelphia 


*T.M. Reg. U.S. Pat. Off. 
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